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ANNUS MIRABILIS ? 


HE year 1955 is proving to be an outstand- 
T ing one for the engineering industry. 
There have been few occasions in the past, 
and there are likely to be as few in the future 
for decades to come, when it could be said 
that the industry would face at the same time 
so many exhilarating short-term and long- 
term prospects. This conjuncture of pros- 
pects comes out of the Government’s 
Economic Survey for 1955, which was pub- 
lished last week. 

It is true that the Survey itself is only a 
mildly optimistic document, being more than 
a little preoccupied with the dangers of 
inflation at home and increased competition 
in markets abroad. It is further true that 
the light engineering industry could yet be 
seriously perplexed and possibly embarrassed 
if the almost gleeful official anticipation 
proved true that a higher Bank rate and hire- 
purchase restrictions will restrict the public’s 
consumption of durable goods. Likewise, 
the official view that this country is making 
rather heavy weather of holding its share in 
export markets holds a warning of unabated 
and fierce competition abroad for the entire 
engineering industry. But when all these 
things have been said, the Survey is seen to 
reveal (at times plainly and at times by 
implication only) that the industry faces a 
period of technical advance and increasing 
output at a time when its resources of man- 
power, technical expertise and machines are 
already operating at almost full stretch. 
Engineering thus faces an era of opportunity 
—and a time of challenge. Let us look more 
closely at both the opportunity and the 
challenge. 

The Economic Survey has this to say: 
“Plans have recently been put forward by 
the authorities concerned for developing 
supplies of fuel and power, steel and trans- 
port to meet the demands of an expanding 
economy. The proposals for the generation 
of power by atomic energy, which have been 
described in a separate White Paper, mark 
the beginning of a new venture, which may 
in time revolutionise the whole fuel and 
power position. The iron and steel industry 
has embarked on development plans to 
raise steel production to at least 22 million 
tons by 1958, and the likely demand up to 
1962 is under consideration. In transport 
there is a new programme of road construc- 
tion, which is to be included in the Govern- 
ment’s own expenditure, and the British 
Transport Commission has put forward exten- 
sive plans for railway development which 
the Government is considering.” 

But that is not all. A record amount of 
factory building has been approved for 1955 
and the housing programme is to be kept 
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near its recent record level. There is an 
ambitious school-building programme to be 
carried out and investment in machinery is 
to be generally encouraged. The industry is 
also urged to export on an increasing scale 
to help meet what must be a growing import 
bill as industrial production goes on rising 
and hence consuming more raw materials 
and semi-finished goods. Only in the case 
of oil refining is there a definite sign of a 
long programme of expansion coming to an 
end. Can the industry meet all these 
immediate and long-term demands on its 
resources, which are going to jostle and 
elbow one another for priority in the next 
five to ten years ? 

In a masterly piece of laconic prose the 
Survey remarks as follows at one point. 
~ . with the additional capacity which 
has become available during the past three 
or four years, most industries making capital 
equipment are in a position to expand their 
output and they should be able to meet a rise 
in demand for industrial investment, while 
at the same time providing more exports; 
defence calls on the engineering industries 
are not likely to increase further.” If the 
export drive makes only moderate headway 
or there are hold-ups on the road and rail- 
way programmes this may be possible. But 
if the export trade does not expand signifi- 
cantly, industry as a whole may well be 
strangled for lack of raw materials and there 
will be an indefinite delay in the “‘ demands 
of an expanding economy.” There will 
always be pockets of capacity here and there 
which are not taken up as the engineering 
industry in general goes ahead, but on the 
whole the industry is about to face a testing 
time for its resources of manpower and 
management ability. 

The Survey remarks that last year the 
industry added 4 per cent. to its labour 
force and that some of the benefit from this 
is still to come. But there is not much 
slack to take up from that source, nor will 
the industry’s share of the natural increase 
in the working population offer much allevia- 
tion. The only long-term answer is higher 
output per worker—much higher output 
per worker. Here is the challenge. Can the 
industry get it? Recent figures released by 
the steel industry show what can be done in 
this respect and there are many engineering 
concerns which have also achieved startlingly 
successful results over the last few years. 
But the activities of the enlightened few are 
not enough. The average has to be raised 
significantly as well. It will take a major 
effort on the part of managements, the best 
use of available technical manpower and an 
enlightened trade-union policy on the indus- 
try’s wages structure to achieve the targets 
set for the industry in the Economic Survey. 
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Weekly Survey 


Cover Picture: The construction of optical 
apparatus calls for the highest order of accuracy in 
machining. The illustration shows a lens cell for 
an optical bench, capable of testing lenses up to 
9 in. in diameter; absolute concentricity of the lens 
mounting, combined with ease of rotation, are 
essential. The housing rotates freely on its roller 
mounting in the main frame, and is shown under- 
going a dial-gauge check for concentricity. 
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STATEMENT BY VISCOUNT 
CHANDOS 


In a stimulating and thoughtful review of the past 
year’s activities of Associated Electrical Industries, 
their chairman, Viscount Chandos, throws a 
revealing light on the threat to the country’s 
industrial development of the inadequate supplies 
of “‘ physicists, chemists, metallurgists, profes- 
sional mechanical and electrical engineers and 
of their supporting technicians and craftsmen.” 

This major industrial group, employing nearly 
£52 million of capital, with a turnover last year 
of £96 million and an order book of £123 million, 
depends fundamentally on an adequate supply of 
trained technicians and skilled workers. A.E.I. 
are increasing their already considerable expendi- 
ture on technical education and training. Their 
average annual intake of apprentices during the 
past four years has exceeded 1,000, including 
graduate trainees, and over 4,000 student 
engineers are at present undergoing training. 
But Viscount Chandos expressed “‘ grave anxiety 
about our position as a nation in this field ” 
and went on to suggest that industry should 
make the shortage worse temporarily by sending 
out some of its technicians to help the teaching 
services: ‘* we in industry must be prepared to 
part with some suitable members of our staff 
and to transfer them with their pension rights 
to the teaching profession.”” In addition he 
suggests that men in universities and technical 
colleges who have become authorities in particular 
branches of science and engineering should be 
encouraged financially, “‘ perhaps by engaging 
them as consultants and, of course with the 
knowledge and counsel of the university, given 
fees to assist them in pursuing their own academic 
research.” 

Another important function that, in his view, 
industry should assume is that of intelligent 
propagandist to influence the children in schools 
towards a career in industry. There is little 
doubt that prejudice still exists in schools against 
industrial careers, and that the bright student 
tends to prefer the professions, the civil service 
and pure research to applied research and develop- 
ment engineering in manufacturing concerns. 


x * * 
THE GROWTH OF A.E.I. 


The past year was a highly successful one for the 
group. Two major extensions were made 
through the acquisition of Birlec, Limited, whose 
electric furnace business has grown considerably 
in recent years, and Siemens Brothers and Com- 
pany, Limited, who specialise in power and 
submarine cables and in telephone apparatus. 
The group’s total turnover of £96 million was 
some 12 per cent. higher than in 1953, but profit 
margins slightly .ower. There has been a 
marked increase in competition in overseas 
markets but the order book has been well 
maintained and was only 3 per cent. lower than 
a year ago. The biggest increase in turnover 
was secured by Ediswan/Hotpoint, whose factory 
output rose by 21 per cent. without any increase 
in manufacturing space. In this, A.E.I. have 
shared in the very high level of durable consumer 

goods demand on the home market which made 
1954 a record year for practically every manu- 
facturer in . One consequence is a 
vastly increased demand for fractional horse- 


power: electric motors which led the A.E.I. 
board to’sanction the doubling of capacity. 

The group’s exports, which totalled £28 
million, accounted for about 29 per cent. of 
turnover. This relatively low export percentage 
is to a major extent affected by the high priority 
given to orders from the British Electricity 
Authority, to whom A.E.I. supplied eleven 
generators with an aggregate capacity of 
500 MW during 1954, together with large 
quantities of transformers, switchgear and other 
ancillary plant. One of the most striking state- 
ments in Viscount Chandos’s report is that by 
1975 the steam for generating one-fifth of Britain’s 
electric power will be raised by nuclear energy, 
though the steam, he states, will be used to drive 
conventional turbines. The gas turbine is not 
mentioned, and we may infer therefore that 
continued improvement is envisaged for the 
steam turbine. 

Viscount Chandos bases his optimism for the 
future on the steadily rising trend of electricity 
consumption throughout the world, which has 
been at a rate of 7 to 10 per cent. every year, 
and concludes that ‘the historical facts point 
to a continued expansion at this rate,’ and that 
‘** whether this demand for electricity is met by 
burning coal, by harnessing water power or by 
nuclear fission, it will need conventional electrical 
equipment for its generation, transmission and 
final use.” Notwithstanding this faith in 
traditional equipment, A.E.I. spent £44 million 
in 1954 on research and development. The fact 
that turnover last year was 24 times what it was 
in 1945, is evidence of the rapid development of 
this industry. 

x ® ®& 


HOME AND OVERSEAS 


The technical sections of the A.E.I. report are 
illuminating. During 1954 the group secured 
increased business, particularly in the steel, 
mining and shipbuilding industries as well as 
in the domestic field, where the aggregate loading 
of the apparatus supplied by one group of 
factories alone reached the astonishing figure of 
650 MW. The plant completed included some 
370 MVA of water-wheel generators for use in 
Spain, Norway, India and New Zealand. 
A 2,500-kW gas turbo-alternator, operating on 
heavy oil was commissioned at Nairobi, as 
were two 15-MW hydro-electric sets at Owen 
Falls in Uganda, and four steam units with an 
aggregate capacity of 122 MW were built in 
co-operation with Werkspoor of Holland. 

The future outlook in the export field is 
heartening. Contracts were secured for four 
138-MW hydro-electric sets for the Bersimis-Lac 
Casse project of the Quebec Hydro-Electric 
Commission, while an order for six 7,500-MVA 
230-kV oil circuit-breakers for British Columbia 
marked the first entry into the extra-high-voltage 
switchgear field in Canada. Success in the 
traction field can also be recorded, orders being 
secured for 94 Diesel-electric locomotives from 
the Eireann Railways (against severe competition) 
and for 100 new train sets for the Rio de Janeiro 
suburban service. 

An expanding business, such as A.E.L., 
naturally brings with it a demand for increased 
manufacturing capacity. Viscount Chandos said 
that a new factory for the production of turbine 
blades is nearing completion at Larne in 
Northern Ireland, and that shops for the manu- 
facture of turbo-alternators with capacities 
exceeding 30 MW are being erected on an 
adjacent site. A transformer factory is being 
built at Wythenshawe, near Manchester, to 
increase the space available for the production 
of this class of plant and to release an area at 
Trafford Park for the construction of turbo- 
alternators. Works which it is hoped will be 
completed during the coming summer are also 
being built at Sunderland for the production of 
cathode-ray tubes, thus enabling the present 
Brimsdown factory to undertake the development 
of tubes for coloured and monochrome television. 
The capacity of the works at Newcastle-under- 


Lyme, where fractional horse-power motors are 


being produced, is to be doubled, to meet the 
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increased demand for this type of equipment, 
and a new factory is being planned for the 
production of electronic equipment. 

Manufacturing activities are not confine | to 
this country. The Australian General Ele :tric 
Company is now wholly owned by the gr up, 
which also has substantial concerns in India 
and South Africa with smaller connections jn 
Canada and Brazil. As regards the future. the 
contemplated modernisation of British Rail vays 
and the implementing of the ‘nuclear power 
programme will necessitate an increase ip 
manufacturing capacity beyond the present 
figure of 12 million square feet. 

The output of large quantities of equipment 
for various purposes which is both reliable and 
efficient cannot be maintained unless supported 
by a far-seeing policy of research and develop- 
ment. Viscount Chandos gave two examples of 
the work that has been done in these directions, 
The first is the construction of a 120-MW turbo- 
alternator which is less than half the weight, 
only two-thirds the length and yet 20 per cent. 
more efficient than the celebrated 105-MW 
Battersea machine, which was built before the 
war. Another is the construction of a successful 
300-kW germanium rectifier. 
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THE UNITED STEEL COMPANIES 


Since the war the British steel industry has been 
spending about £1 million a week in maintaining 
efficiency and expanding output. This point is 
made in “ Review of Progress, 1954,” a report 
for the employees of the United Steel Companies, 
Like the remainder of the steel industry, the 
capital outlay of the United Steel Companies 
has been considerable and in the past financial 
year ending September, 1954, when the final 
stages of the development programme instituted 
at the end of the war were completed, the com- 
pany produced a record of 24 million tons of 
steel—the largest output of any British steel 
firm. Two of the major schemes completed in 
the past year were the ‘“‘ Seraphim ”’ project at 
Appleby-Frodingham, and the erection of the 
new 60-ton ore electric furnace of Samuel Fox 
and Company, the largest such furnace in the 
Commonwealth. Under the Seraphim project, 
an iron-making and ore-preparation plant has 
been built including four blast furnaces, two of 
which are among the largest in Europe. Expend- 
iture on improvement and expansion does not, 
of course, end with the completion of the first 
post-war programme. The new schemes include 
nothing as spectacular as Seraphim, but they 
will absorb all the company’s available resources. 

Not all the company’s gross income (£82:5 
million in 1953-54 compared with £50-5 
million in 1948-49) derives from the manufacture 
of iron and steel. Their chain of vertically 
integrated production begins with iron-ore 
mining (output in 1953-54 3-7 million tons); 
includes coke ovens (1:58 million tons), iron 
(1-39 million tons), steel ingots (2:48 million 
tons), billets, etc. (1-01 million tons), a full range 
of rolled products, axles, tyres and wheels, forg- 
ings, etc., alloy and stainless products; and 
extends to finished engineering products. One 
important subsidiary, the Yorkshire Engine 
Company, is a well-known manufacturer of 
Diesel and steam locomotives, while another, the 
Distington Engineering Company, produces a 
wide range of engineering products including 
mine cars, colliery equipment and welded fabri- 
cations. The United Steel Companies are also 
brought into the field of earthmoving equipment 
through the manufacture at Distington of the 
Carlisle grader distributed by John Blackwood 
Hodge and Company. 


x k * 


MARKETS FOR PAPER MAKING 
MACHINERY 


The continuing increase in world demand for 
paper is sufficient assurance of a prosperous 
future for manufacturers of paper and pulp- 
making machinery. Nevertheless, some difficult 
sales problems have been encountered. Mill- 
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spavgn, Limited, whose accounts have been 

ublished recently, report a fall in profits of 
abou! £150,000 or about 43 per cent. in the year 
to September, 1954. This fall is partly due to 
the fact that some production difficulties arising 
from the “ hiving-off *” from Hadfields, Limited, 
had not been quite overcome, but the main 
reasons given by Mr. R. C. Heys, acting chairman 
and managing director, are changing market 
conditions. 

In 1952 and 1953 South American markets, 
particularly Brazil, accounted for about 10 per 
cent. of total sales; in 1954, owing to currency 
difficulties, South American business was negli- 
gible and the sales effort in other markets had 
to be intensified. Fortunately, there are signs 
that the Argentinian market may re-open and 
sales development work elsewhere, particularly 
in Canada, has been rewarding. In the past 
years, of course, the Canadian recession seriously 
restricted Canadian business but although the 
turnover of Millspaugh’s Canadian subsidiaries 
was down, it did not fall so far as that of other 
Canadian companies in the same field. The 
activities of the Millspaugh group are by no 
means confined to paper and pulp-making 
machinery (plant for the iron and steel, cement 
and plastics industries and general engineering 
account for about 45 per cent. of total sales), 
and in the Canadian subsidiaries there is an 
emphasis on foundry work, for which it has 
been difficult to maintain economic prices. But 
the proportion of sales of more profitable 
engineering products is increasing. 

Few British companies are now better placed 
than Millspaugh for selling to Canada. The 
possession of local manufacturing facilities 
strengthens goodwill, and Canadians, who are 
often dubious about the effectiveness of British 
service arrangements, are more readily disposed 
to buy a British-made product when parts and 
components have been made or can be made in 
Canada. With the large volume of business 
offering at present, this is very important. The 
expansion plans of the Ontario-Minnesota Pulp 
and Paper Company, for example, are likely to 
require an investment of 100 million dols. The 
Kitimat Pulp and Paper Company are planning 
a new mill which will cost 65 million dols. By 
reason of their very considerable outlay on new 
development in the past few years, Millspaugh 
can offer the most up-to-date machinery and are 
in a sound competitive position. They have 
made great progress, for example, with the 
development of vacuum transfer which enables 
newsprint to be made for the first time at 2,000 ft. 
per minute. Order books are substantial and 
the volume of inquiries being received is a 
record, 
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CRANE BUILDERS 


Cranes have such a wide application in British 
industry that it is not surprising that the general 
prosperity has brought a large volume of orders 
to the crane builders. Total British output is 
now running at a rate in excess of £20 million 
per annum. New and improved designs are 
steadily increasing the field of application. 
Builders and contractors, for example, have now 
an impressive range at their disposal—from the 
smallest models powered by I-h.p. engines to 
large crawler-mounted machines and the large 
tower cranes used in the construction of multi- 
storey buildings. 

The expansion in output of rubber-tyred 
mobile cranes has been particularly rapid; 
there are now models equipped with jibs up to 
100 {t. long and with capacities up to 20 tons, 
There is also a strong demand for cranes for 
hea. y industry, although as Mr. T. B. Woodeson, 
chaivman of Clyde Crane and Booth, Limited, 
poinied out in his recent statement, the export 
martet, despite a slight improvement over the 
past year, is somewhat difficult, and competition 
iron) Continental and Japanese crane makers is 
very keen. A very active home market has, 
how ver, given the company a very satisfactory 
orde: book, which, with the large expansion 
plan in heavy industry—such as the steel and 


railway re-construction programmes—should be 
well maintained. 

Work completed by Clyde Crane and Booth 
in 1954 included several large cranes of 100 tons 
capacity and over for the British Electricity 
Authority and two large ore-unloading trans- 
porters at Bidston Dock; these transporters were 
fully described in our issue of December 17 and, 
as reported then, orders had already been placed 
for two more of these large machines. Their 
subsidiary, Joseph Booth and Brothers, Rodley, 
also had a good year and recently completed an 
extension to their structural shops. Booths are 
specialists in rail-mounted cranes up to 10 tons 
capacity, for the Diesel-powered versions of 
which demand must increase rapidly. Whether 
Diesel-electric or Diesel-hydraulic designs will 
finally prove to be the most acceptable remains to 
be seen: the opportunities for the manufacturer 
who produces the best are considerable. 


x * 
FABULOUS FIGURES 


Fords made 291,468 vehicles and tractors last 
year and Vauxhalls 130,951, at a daily rate of 
1,200 and 577, respectively. Their turnover 
figures were £127 million and £66 million, their 
trading profits £19 million and £11 million 
(approximately). Ford’s output was 23 per cent. 
greater than in 1953, and Vauxhall’s 19 per cent. 
Both companies have very large expansion plans: 
for Vauxhall these will mean a daily output in 
excess of 1,000 vehicles by 1959. The pro- 
portion of output exported is very high in both 
cases: 53 per cent. by Ford and 54 per cent. by 
Vauxhall, compared with 51 per cent. for the 
industry as a whole. 

The full statement of Sir Rowland Smith was 
not available at the time of writing, and the 
following remarks therefore refer only to 
Vauxhall, who have produced a most informative 
statement on the economics of motor-vehicle 
production. The £36 million they propose to 
spend on expansion will amount to about £275 
per vehicle capacity, and although it is hard to 
say at this stage whether the new capacity will 
include facilities for making components at 
present bought in, it provides a useful rough 
guide as to the amount of capital needed to 
raise the industry’s output to the 1,500,000 
scheduled by 1959, i.e., about £138 million. 
But Vauxhall buy in nearly 63 per cent. of the 
tota) ex-works price of a vehicle and this is not 
untypical of other companies in the industry. 
The company’s net output is therefore less than 
£25 million, of which nearly £9 million is spent 
on wages and salaries, £1-9 million on employee 
benefits (including pension funds and profit 
sharing) and £1-5 million on special tools cost 
and plant depreciation. The total cost of 
labour thus averages £730 a year per person and 
amounts to over 43 per cent. of net output. This 
will almost certainly decrease over the next few 
years, and the cost of tools and machines will rise: 
at present this amounts to only 6 per cent. of net 
output. The high average earnings of hourly- 
paid workers—over £13 per week—admittedly 
reflect heavy overtime working, but even if this 
is taken into account they remain high in 
relation to earnings in other industries; in the 
machine tool industries, for example, where a 
generally higher level of skill is needed. 

Also, one suspects that the levels of earnings 
in the motor-vehicle components industries, and 
in those supplying materials, are well below 
those that are paid by Vauxhall, Ford and others 
in the industry. At the annual dinner of the 
Machine Tools Trades Association (reported in 
last week’s issue) Sir Rowland Smith remarked 
*“* whenever we look at the specification of a 
new machine ... we always go through the 
same drill: in how many months will it pay for 
itself; and when we buy it we clamp on an audit 
to. see that at the expiration of that time it pays 
for itself or somebody walks the plank!” It 
may be that that emphasis is not quite right and 
that labour costs need closer scrutiny although 
the problem is obviously one of great complexity. 
For example, the rewards for carrying out a 
boring repetition job at a set speed may need to 
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be higher than those needed to keep a machine- 
tool fitter to his trade, but if the latter should 
look to the former as a means to live better, then 
the situation becomes dangerous. But auto- 
mation may come in time to solve the problem. 


ee et 
THE COAL BOARD REORGANISE 


The National Coal Board are wasting little time 
in implementing the proposals of the com- 
mittee which, under the chairmanship of Dr. 
A. Fleck, carried out a case study of its organisa- 
tion. As was pointed out in a review of the 
committee’s recommendations (Weekly Survey, 
February 25), the main emphasis was on the need 
to strengthen the direction of the Board at the 
highest level, and to ensure that the line of 
command through divisions and areas was clear. 

While the Board’s decision to decentralise 
management as far as possible had been sound, 
it was considered that the intentions of the 
decentralisation had not been effectively realised. 
Area and divisional headquarters overstressed 
their role as advisers to the Coal Board and 
tended to neglect their main function of carrying 
out the Board’s dircctives. Lack of discipline 
in the higher organisation would naturally affect 
relationships at colliery level. In the committee’s 
opinion, the cure lay in attracting the right men 
by paying them well, and not, as many of the 
most vociferous critics had insisted, in pruning 
overheads at headquarters. 

One of the first measures of the Board, who 
announced officially recently that they accepted 
most of the Fleck Committee recommendations, 
has been to review salaries at divisional head- 
quarters. The departmental organisation is to 
be strengthened by the creation of three new 
departments—for staff, industrial relations, and 
purchasing. The Board are determined that 
only people with the right qualities shall be 
appointed to the new posts—even if it may mean 
some delay. Some proposals of the Fleck 
Committee are still being considered, including 
the recommendation that a research and develop- 
ment committee should be set up, and the 
appointment of divisional carbonisation directors. 
A recommendation that part-time members 
should not be appointed on divisional boards 
appears to have been rejected. At any rate, 
the services of those part-time members who are 
already employed and who have been helpful in 
a variety of ways, are to be retained. 


= = 


LONDON AIRPORT 


On Sunday, April 17, the first of the new build- 
ings in the Central Terminal Area at London 
Airport will come into operation—the new 
control tower and part of the south-east-face 
passenger building, which is still under construc- 
tion. The diamond-shaped terminal area forms 
an “island” in the middle of the aerodrome, 
separated from the perimeter and the main 
Bath-road by runways and taxiways, but con- 
nected with it by a 680-yard tunnel. 

The south-east-face building, which is designed 
for “ handling”’ passengers and baggage travel- 
ling on short-haul routes in Europe and the 
United Kingdom, is expected to be completed in 
September. Later in the year a third building 
of segmental shape, at the eastern apex of the 
central area, will come into operation, providing 
administrative offices for the airline operators 
and various public amenities including a cinema, 
post office and additional restaurants. The 
northern apex is occupied by the tunnel, and 
the other two apexes will, ultimately, house the 
oil-fuel installations and the fire station. The 
three remaining faces of the diamond are avail- 
able for installing freight-handling and further 
passenger-handling buildings in the future. 
The present intention is to complete the central 
terminal area in 1959 with the transfer of the 
long-haul operators from their existing temporary 
quarters near the Bath-road to a building as yet 
still being planned on one of the central terminal 
area faces. A description of the control tower 
and the engineering services for the central area 
will be found elsewhere in this issue. 
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-INSTITUTION OF NAVAL 
ARCHITECTS 


Weir Lecture Hall 


In the 95 years of its existence, the Institution of 
Naval Architects has had a number of addresses, 
but at none of them has it been possible to hold 
the ordinary meetings of the Institution on its 
own premises. When, therefore, the Council 
took a lease of the present headquarters at 
10 Upper Belgrave-street, London, S.W.1, they 
acquired with it a house at the back of the 
building, in Wilton-mews, with a view to a 
possible extension when that house should 
become vacant. In the event, it was demolished 
by a bomb in 1940, 

Some two years ago, however, the Institution 
received a donation of £10,000 from the Rt. Hon. 
Lord Weir of Eastwood (Hon. Vice-President) 
and it was decided to devote this gift towards the 
restoration of the headquarters and, in particular, 
to the construction of the lecture hall. The Coun- 
cil felt that it would be appropriate to commemor- 
ate the donor by naming the hall after him; and 
it was as the Weir Lecture Hall, therefore, that 
this handsomely appointed extension of the 
Institution’s headquarters was inaugurated on 
Monday last, April 4, by the President, Viscount 
Runciman of Doxford. 

A number of well-known shipbuilding and 
marine-engineering firms and individuals have 
contributed items towards the equipment and 
embellishment of the Hall and the foyer. Behind 
the President’s chair—which, with his reading 
desk, is the gift of the British Corporation 
Register of Shipping and Aircraft—is a fabric 
panel, designed by Mr. A. H. Williamson, 
A.R.C.A., and presented by Messrs. Yarrow 
and Company, Scotstoun, symbolically repre- 
senting various types of ships and their con- 
struction. This is flanked by two panels of 
Hopton stone, carved by Mr. James Woodford, 
R.A., the sculptor of “‘ the Queen’s Beasts,” 
which attracted so much attention as they stood 
outside the Royal Annexe to Westminster Abbey 
on the occasion of Her Majesty’s Coronation; 
these are the gift of Lloyd’s Register of Shipping 
and symbolise, respectively, the science and the 
art of shipbuilding. On each side of the 
President’s chair is a rather smaller chair, 
similarly carved, presented by Mr. Gilbert J. 
Innes, Associate Member of the Council. At 
the left-hand end of the dais is a lectern for the 
use of speakers at meetings; this is the gift of 
the Royal Corps of Naval Constructors. In the 
corresponding position at the other end of the 
platform, where the secretary of the Institution 
usually sits, is a concealed panel on which are 
switches controlling the lighting, heating and 
ventilation of the hall; this has been presented 
by Messrs. Brown Brothers and Company, 
Limited, Edinburgh. Other gifts are an electric 
clock, by Messrs. John I. Thornycroft and 
Company; a cinema projector, by Messrs. J. 





Samuel White and Company; a lantern, epidia- 
scope and strip projector, by Messrs. Rowan 
and Boden; and a carved Presidential gavel 
and casket, by the Fairfield Shipbuilding and 
Engineering Company. 

On a plinth in the foyer is a revolving and 
illuminated globe of the world, 3 ft. in diameter 
and made of a translucent plastic material, which 
was presented by the North-Eastern Marine 
Engineering Company; and on the wall at the 
same side of the foyer is a large walnut panel, 
the gift of Messrs. R. and W. Hawthorn, Leslie 
and Company, bearing on bronze strips the 
names of the Presidents of the Institution. One 





April 8, 1955 ENGINEERING 


further gift must be recorded, namely, a panel 
in stone that is now in process of being c:-ved 
by Mr. James Woodford with the new Gra .t of 
Arms to the Institution. This Grant has been 
made only recently by the College of Arms and 
takes the place of the cognisance used b) the 
Institution since its foundation and embvssed 
on the covers of the Transactions from v»l, | 
onwards, but which, in fact, appears to have 
been adopted without any official authority, 
The charges involved in obtaining the new G ‘ant, 
and the cost of its representation in stone in the 
Weir Hall, are being defrayed by Messrs. John 
Brown and Company (Clydebank), Limited. 


HIGH SPEEDS ON FRENCH RAILWAYS 


The news last week from France that an electric 
locomotive had reached a speed of 200 m.p.h., 
and then the following day that another had put 
the record up to 205 m.p.h., has jolted the 
generally accepted view of what is possible. 


Railway electrification in France was under- 
taken on quite a substantial scale between the 
wars. The private companies and, after 1937, 
the nationalised system relied mainly on two 
locomotive types—a Bo-Bo design for freight 
and slow passenger trains, and various 2-Do-2 
(i.e., 4-8-4) designs which, although generally 
satisfactory, were heavy (135 to 140 tons) and 
costly (up to £180,000 for the first locomotives 
used on the Paris-Lyons service). Nor were 
they likely to reach very high speeds. After the 
second World War, when it was decided to 
discontinue the building of steam locomotives 
and to continue the electrification of the main 
lines, a fresh approach to the design of electric 
locomotives was needed. 


The main considerations were: (1) The weight 
of the locomotives would have to be reduced 
substantially. (2) The locomotives would have 
to be of the “ all-adhesion ” type, i.e., without 
non-driving carrying axles, in order to use the 
reduced weight fully for traction; this considera- 
tion applied even to high-speed designs. (3) 
Riding qualities would have to be improved to 
permit of speeds greater than about 120 to 
140 m.p.h. (4) Most of the new locomotives 
would have to be of the mixed-traffic type so as 
to permit the maximum utilisation and hence the 
minimum number of locomotives. In view of 
the high cost this point was important. (5) A 
number of technical problems would have to be 
solved, such as adequate braking power and 
satisfactory current collection (1,500-volt direct 
current) at high speeds. 


The first consideration—that of weight—was 
the easiest. More refined design and extensive 
use of light alloys and high-quality steels helped 
in this direction. But the greatest contribution 
was the use of a “ power bogie,” i.e., a bogie 
containing the motors and transmission, in place 
of the cumbersome arrangement of motors and 
transmission housed in the locomotive itself. 


The new Weir Hall of 
the Institution of Naval 
Architects. 


These bogies also carry the drawbar and buffing 
gear. 

Two prototypes of a six-axle design (Co-Co) 
were first built—Nos. CC 7001 and 7002. Later, 
after slight modifications to the design, 55 were 
ordered by the French Railways (series CC 7101), 
and Spain and Holland ordered 80 and 10 respec- 
tively of a practically identical design from the 
French firm of Alsthom. It was one of the French 
engines that reached a speed of 151 m.p.h. in 
February last year, and it was CC 7107, of 
4,300 h.p., which attained 200 m.p.h. on 
March 28. It pulled three coaches weighing 
34 tons each; the locomotive weighs 107 tons. 

The following day it was a Bo-Bo locomotive, 
BB9004, which ran at 205 m.p.h. with a similar 
train. This run took place on the line from 
Bordeaux to Dax, which includes a straight level 
stretch of 21 miles between Lamothe and Morcenx. 
The French Railways state that an even higher 
speed would have been possible had it not been 
necessary to limit the speed on the curves at the 
beginning and end of the straight stretch. 

BB9004 was built by a group of French manu- 
facturers, the Société de Matériel de Traction 
Electrique. Three other engines of this general 
design, built by other firms, are already in 
service, and the French Railways have decided 
to order nine more for the future electrification 
of the line between Dijon and Vallorbe. The 
record-breaking engine is reported to have 
run nearly 100,000 miles without any mechanical 
trouble, and the French engineers expect to 
achieve a mileage of 375,000 between major 
overhauls (100,000 miles is usual for a steam 
locomotive on British Railways). BB9004 weighs 
only 81 tons and is rated at 4,000 h.p. It cost 
£95,000, compared with £180,000 for the 2-Do-2 
design. The gear ratios of both locomotives were 
modified to permit the high speed. To ensure an 
adequate supply of current, mobile sub-stations 
connected to the national grid were placed at 
intervals along the line. The principal object 
of the run was to study the behaviour of the 
locomotive, carriages, track and overhead 
equipment during high-speed running. The 
same engine, BB9004, has covered the 318 miles 
between Lyons and Paris hauling a train of 814 
tons at an average speed of 79-5 m.p.h. 

As with motor-car racing, the question may 
be asked: Does the experience of special high- 
speed running assist in the development of 
vehicles for ordinary service? In both cases 
the answer is the same: Yes, provided the experi- 
ence is interpreted aright. Weaknesses revealed 
at high speeds may not all be the same as those 
revealed during long service at normal speeds, 
but the two sets of data can, with imagination, 
be related. Routine railway operation is not 
likely to require such speeds as the French 
Railways have achieved but it will benefit from 
the developments that are thus facilitated. In 
Britain, where a £1,200 million plan to modernise 
the railways is being promoted, electric traction 
should derive much of its excellence from the 
pioneer work which started in Switzerland and 
has been continued in France. 

(Editor’s note: As we go to press the French 
Railways amend their first statement. They now 
report that both locomotives reached a speed of 
205-6 m.p.h.) 
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PERSONAL 


Tre Hon. Maurice Lupspock has accepted the 
invitation of the Council of the City and Guilds of 
London Institute, Gresham College, Basinghall 
Street, London, E.C.2, to become the honorary 
treasurer. The treasurer is also an ex-officio, vice- 
president of the Institute. The Council also appointed 
SiR GEORGE NELSON, F.C.G.I.,  M.I.Mech.E., 
M.ILE.E., chairman and managing director of the 
English Electric Group of Companies, to be a 
governor of the Imperial College of Science and 
Technology, in place of the late Srp HENRY STEWARD, 
T.D., B.A. Moreover, MAJOR-GENERAL C. LLoyD, 
C.B., C.B.E., T.D., B.Sc., F.Inst.P., has been 
appointed director of the Institute, in addition to 
his post as director of the Department of Technology. 


THE RT. Hon. THomas JOHNSTON, C.H., LL.D., 
F.E.LS., J.P., part-time member of the British 
Electricity Authority since its formation, ex-officio 
chairman of the North of Scotland Hydro-Electric 
Board, retired on March 31, by operation of the 
Electricity Reorganisation (Scotland) Act, 1954. 


Mr. J. S. Tritton, M.I.C.E., M.I.Mech.E., 
retired from partnership in the firm of Rendel, 
Palmer and Tritton, 125, Victoria-street, London, 
§.W.1, on March 31, but is remaining as a consultant. 
Mr. T. T. LaAmBE, B.Sc., M.I.C.E., M.I.Mech.E., 
has been taken into partnership and has succeeded 
Mr. Tritton as head of the railway and mechanical 
department. Mr. B. F. Dyke, O.B.E., F.R.I.CS., 
a former chief surveyor of the Admiralty has also 
joined the firm’s group of consultants. The firm will 
continue to practice under the name of Rendel, 
Palmer and Tritton. 


Mr. E. YEELES, M.I.Mech.E., M.I.E.E., has been 
appointed works director with Laurence, Scott and 
Electromotors Ltd., at the firm’s main works in 
Norwich. 


Mr. F. J. GIRLING, a senior ship surveyor in the 
Marine Survey Office, Ministry of Transport and 
Civil Aviation, Glasgow, has been appointed principal 
Officer of the East of Scotland District, Leith, with 
effect from April 4, in succession to Mr. E. G. 
PERKINS, M.I.N.A., who is retiring from the depart- 
ment. 


Mr. J. P. Cuirton, A.C.G.I., A.M.LE.E., has been 
appointed manager of the contract department at 
the Witton Works, Birmingham, of the General 
—— Co., Ltd., in succession to the late Mr. W. E. 

VANS. 


Mr. A. Hotroyp, A.M.I.Chem.E., sewage-works 
manager, Wolverhampton, has been appointed a 
member of the Water Pollution Research Board of 
the Department of Scientific and Industrial Research. 
He succeeds Dr. F. S. JENKINS, who has completed 
his term of office. 


Mr. G. W. PARKIN, A.M.I.E.E., has been appointed 
electrical assistant to the chief mechanical and 
electrical engineer, British Railways, London Midland 
Region, Derby. He was previously assistant (electric 
traction and generation) to the mechanical and 
electrical engineer, at Derby. 


Mr. K. BRINSMEAD has been made assistant civil 
engineer (permanent way) in the civil-engineering 
department of British Railways Central Staff, British 
Transport Commission. 


Mr. R. J. B. Tiernay, A.S.A.A., A.C.LS., senior 
assistant accountant in the Midlands Division of the 
British Electricity Authority has been appointed 
accountant of the Division in succession to Mr. W. 
Roserts who retired recently. 


The Academic Registrar of the University, South- 
ampton, informs us that Spitfire Mitchell Memorial 
Fund scholarships have been awarded to Mr. J. B. 
IsMay and Mr. J. E. WiLxiaMs of Rolls-Royce Ltd., 
Derby, and that open industrial scholarships have 
been awarded to Mr. J. P. APPLETON of Rolls-Royce 
Ltd., Derby, and to Mr. R. A. Hoare and Mr. D. H. 
ey of the Bristol Aeroplane Co. Ltd., Filton, 

ristol. 

Mr. E. G. SNELUS, M.B.E., has been appointed 
Sales manager at the METAL works, Rotton Park- 
Street, Birmingham, of McKechnie Brothers Limited, 
with effect from April 1. 


= & ® 


COMMERCIAL 


THE Davip BROWN COMPANIES announce that a 
nev, self-contained factory is being built to house 
their Automobile Gearbox Division, at Lockwood, 
Hu idersfield, alongside the headquarters of the 
Da id Brown Gear Group. 


1HE Dowsetr Group OF ComPANIES, Tallington, 


Stamford, Lincolnshire, are giving up their shipyard 
at Port Dinorwic, Caernarvonshire. Both Dow-Mac 
(CONSTRUCTION) LTD. and BROOKE Marine LTD., 
associated operating companies in the group, have 
worked from this yard in turn. A new fully-equipped 
shipyard has been built at Lowestoft and the group 
intend to concentrate their shipbuilding and asso- 
ciated activities there. 

The sale and manufacture of Ferobestos technical 
plastics, hitherto manufactured by Feropo Ltp., 
Chapel-en-le-Frith, Stockport, are to be transferred 
to the firm’s associated company, J. W. ROBERTS 
Ltp. As from April 12, all matters appertaining to 
Ferobestos will be dealt with by Messrs. Roberts, 
Chorley New-road, Lostock, Bolton. Both Ferodo 
Ltd. and J. W. Roberts Ltd. are members of the 
asbestos organisation, TURNER & NEWALL LTD. 

The Board of ASSOCIATED ELECTRICAL INDUSTRIES 
Ltp. announce that as from April 1, their subsidiary 
company the Horporinr ELECTRIC APPLIANCE Co., 
Ltp., Fletton, Peterborough, will absorb the busi- 
nesses carried on by two of their other subsidiary 
companies, INTERNATIONAL REFRIGERATOR Co. LTD 
makers of Coldrator refrigerators and PREMIER 
ELecTRIC HEATERS Ltp. The present Coldrator and 
Premier products will continue to the sold under 
these names. 

DisTILLers Co. Ltp., and the British ALUMINIUM 
Co. Ltp., announce that the latter company has 
acquired a majority interest in MAGNESIUM ELEKTRON 
LtbD., previously a wholly-owned subsidiary company 
of the Distillers Co. Ltd. The policy of Magnesium 
Elektron will remain unchanged. Mayor C. J. P. 
BALL remains chairman of the company, but Lt.-Co . 
D. Lewis and Mr. C. P. Percy have resigned and the 
British Aluminium Co. have nominated the Hon. G. 
CUNLIFFE, Mr. W. J. THOMAS, MR. JAMES RITCHIE and 
Dr. C. J. SMITHELLS to the board of the company. 

A new company TURBOMACHINES LTD., 17 Station 
Road, Egham, Surrey, has been formed. The 
directors are MR. J. C. Barr, B.Sc., and Mr. J. C. 
Grey, B.Sc., A.M.I.Mech.E., A.I.Lg., until recently 
senior consultants with Power Jets (Research and 
Development) Ltd., Farnborough, Hampshire. The 
company is to undertake the design of any kind of 
turbo-machine and act as consultant in the design, 
development and manufacture of compressors (axial 
or centrifugal) and gas turbines. ; 
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OBITUARY 


We regret to record the death of: 


Mr. JOHN MCDONALD, M.I.Mar.E., on March 6, 
London manager of Peter Brotherhood Ltd., Peter- 
borough, with which firm he had been associated for 
over 23 years. 
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Letters to the Editor 


WINDOW ON THE WORLD 
Films as Investments 


Sir, The leader “‘ Window on the World,” 
with which your issue of March 25 opened, 
seems to us a most able and reasoned exposition 
of the use of the film medium to industry. We, 
as makers and distributors of specialised films 
for many years, are delighted to find support for 
our views on the power and versatility of the 
film medium in the columns of a responsible 
journal such as ENGINEERING. 

Although industry is undoubtedly realising 
the value of this instrument for inspiring, 
informing, teaching and advertising—as the 
increasing numbers of specialised films produced 
each year testify—nevertheless, the use of the 
medium is still regarded with suspicion in some 
quarters. We believe that this may be due 
partly to the legends of glorious extravagance 
accredited to the feature-film industry, partly 
to a feeling that film producers and industrialists 
or manufacturers are too opposed tempera- 
mentally to work in harmony and partly to lack of 
practical experience of the medium. Your 
leader may well do much to clear the air of these 
misconceptions. 

The gratifying terms in which you referred 
to a number of industrial films, all of which 
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were, in fact, made by us (excluding, of 
course, the series “This Modern Age”) are 
very properly balanced by the note of caution 
which you sound in referring to the limitations 
of the medium. On this score, it may interest 
your readers to know that it is our practice 
when approached by a would-be film sponsor 
to consider most carefully whether the subject 
matter can be translated into film terms and if 
the film medium itself is indeed the best method 
of reaching the desired audience and whether 
that desired audience can in fact be reached. 
On these points we always deliver a very candid 
opinion based on our long experience. 

As far as the economics of specialised film 
making are concerned, these are as sound as any 
other commercial enterprise in a highly com- 
petitive field—for not only do film-producing 
companies compete with one another, but films 
must also compete with other means of com- 
munication and expression. Although it is 
impossible to say whether the initial cost of a 
film for training or public relations is ever 
amortised, it can be shown that in the case of 
publicity or advertising films the initial outlay 
represents a sound investment. The highly 
developed methods of distributing ‘ non- 
theatrical” films have gone a long way to 
making this so, and the advent of commercial 
television may create, in certain circumstances, 
an even larger audience potential. 

Yours faithfully, 
DupDLEy KNOTT. 
The Film Producers Guild, Limited, - 
Guild House, 
Upper St. Martin’s-lane, 
London, W.C.2. 
March 31, 1955. 
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UNDER-SEA TESTS 
Facilities of British Expedition to Cyprus 


Sir, Within the next few weeks a British expe- 
dition will set out for Cyprus—the first of its 
kind, it is believed, to visit British waters for the 
purposes of archeological and other scientific 
investigations under the sea. The primary 
object of the Underwater Explorers Club 
Expedition to Cyprus and the Eastern Mediter- 
ranean is to explore the ruins of the city of 
Salamis, which was disrupted by an earthquake 
about the third century A.D., and part of which 
now lies submerged some 5 to 8 fathoms in the 
sea on the east coast of Cyprus about five miles 
north of Famagusta. 

In the course of these explorations, however, 
the party will have opportunities for carrying 
out other investigations and are keen to make 
the best possible use of these opportunities. It 
may be that some of your readers can suggest 
lines of investigation which could usefully be 
pursued. 

The expedition, it is believed, can offer unusual 
facilities for intensive trials of underwater instru- 
ments and equipment and for under-sea tests on 
materials such as synthetic fibres and resins, 
sealing materials, pigments, protective finishes, 
etc. Since the party will be working in close 
co-operation with the Cyprus Sub Aqua Club 
(mainly a British Army association), they can 
offer continuity of such facilities beyond the 
five months (mid-May to the end of September) 
which the main expedition expects to spend in 
Cyprus this year. 

The writer of this letter, who is chairman of the 
organising committee and is leading the expedi- 
tion, will welcome suggestions and advice, and 
would ask that they should be sent to him at the 
address given below. 

Yours faithfully, 
H. PENMAN. 
The Underwater Explorers Club, 
2 Thames House, 
Queen Street Place, 
London, E.C.4, 
March 31, 1955, 








426 


INTERNATIONAL 
TELECOMMUNICATIONS 


British Developments Reviewed 


Addressing a Press conference on Monday, 
March 28, Major-General Sir Leslie Nicholls, 
chairman of Cable and Wireless Limited, re- 
viewed the work that that organisation had 
carried out during the past year to develop 
overseas telecommunications. During the Royal 
Tour of Australia and New Zealand, he said, 
special facilities were provided in the Cocos 
Islands and at Aden, Malta and Gibraltar, while 
temporary offices were opened in Manila in con- 
nection with the Asian games and the conference 
of the South East Asia Treaty Organisation. To 
enable the Test Matches to be reported in this 
country the longest continuous cable and land 
line circuit ever established was set up, and in 
connection with Princess Margaret’s visit to the 
West Indies additional picture services were 
provided. 

On the technical side some 1,500 miles of the 
company’s 150,000 miles cable system were 
renewed during 1954. Successful tests were 
carried out between Sydney and London with 
the new automatic error-detection equipment 
and experiments were also made between London 
and South Africa with an electronic system to 
achieve the same end. To integrate the over- 
seas and inland systems a new converter was 
developed; trials with it between London and 
Sydney are under consideration. To improve 
communication between the United States and 
the Persian Gulf, the demand for which has 
been increased by oilfield development, a relay 
station was established on Ascension Island 
which it is hoped will overcome the effect of 
disturbances on the North Atlantic path. 

Speaking at the same conference, Mr. W. A. 
Wolverson, Director, External Telecommunica- 
tions Executive, General Post Office, said that 
during 1954 the nunfber of telephonic circuits 
between London and Continental countries had 
increased from 424 to 472 and the outgoing 
traffic by 11 per cent. As a result of successful 
trials it was hoped to introduce a system whereby 
London operators could dial Amsterdam sub- 
scribers direct, and to extend this method of 
operation to the majority of the more important 
western European countries within two or three 
years. 

As regards the extra-European radio telephone 
service there had been an increase of 12 per cent. 
in the total calls connected. There were now 
30 direct radio telephone routes from the United 
Kingdom with a total of 54 radio circuits. 

Trials of the special machinery on H.M.T.S. 
Monarch for the laying of the transatlantic tele- 
phone cable were taking place off Gibraltar and 
good progress had been made with the new radio 
transmitting station at Rugby, where 28 high- 
frequency transmitters were being installed. 

The number of international Telex circuits in 
London rose from 122 to 201 and the service was 
now available to 17 European countries as well 
as to the United States. An improved system 
for the multiple delivery of pictures by wire, 
using automatic signalling for calling and clear- 
ing, had been developed and would, it is hoped, 
give a speedier service. 


= 2  & 


SCHOLARSHIPS AND AWARDS IN 
ELECTRICAL ENGINEERING 


The British Electrical and Allied Manufacturers 
Association (Incerporated), 36, Kingsway, 
London, W.C.2, have issued a booklet listing 
scholarships and awards that are available to 
British students for training in electrical and 
allied engineering. The list does not claim to 
be exhaustive, but includes most open scholar- 
ships specifically awarded for study in electrical 
engineering. The booklet is divided into three 
main headings—awards for undergraduates and 
students, awards for post-graduate work at home, 
and awards for study abroad. 
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INSTITUTE OF METALS SPRING 
MEETING 


The forty-seventh annual general meeting of the 
Institute of Metals opened on the evening of 
March 29 in the lecture theatre of the Royal 
Institution, London, when Professor F. C. Frank, 
O.B.E., F.R.S., of the University of Bristol, 
delivered the 45th May Lecture on “‘ The Nature 
of the Real Crystal,” In the course of this he 
spoke of the origin and movement of dislocations 
and their effect on the structure and properties 
of metal crystals. The President, Dr. S. F. 
Dorey, C.B.E., F.R.S., occupied the chair. 

On the two subsequent days of the meeting, 
March 30 and 31, business and simultaneous 
technical sessions were held at Church House, 
Westminster, London. The secretary announced 
that by invitation of the Sheffield local section 
of the Institute and the industries of South 
Yorkshire, the forthcoming autumn meeting 
would be held in Buxton. Next year’s autumn 
meeting would be held in Stuttgart at the invita- 
tion of the Deutsche Gesellschaft fiir Metall- 
kunde. 


REPORT OF COUNCIL 


Dr. Dorey then briefly outlined the report 
of Council for the year ended December 31, 
1954. This showed that the number of members 
on the active list of the Institute was 4,278 
at the end of 1954, compared with 4,168 on 
December 31, 1953, and 3,948 on December 31, 
1952. 

After careful consideration, and on the advice 
of a special committee under the chairmanship 
of Dr. Ivor Jenkins, the Council had decided to 
proceed with the publication of a new quarterly 
periodical entitled Metallurgical Reviews. The 
object of the new journal was to provide authori- 
tative, critical and interpretative reviews of 
knowledge gained in various fields of interest 
to metallurgists, to satisfy as wide a circle of 
readers as was possible. 

The report prepared by the former honorary 
treasurer of the Institute, Mr. E. H. Jones, 
was presented by his successor, Mr. J. C. 
Colquhoun, M.B.E. This showed that the nor- 
mal income for the financial year ended June 30, 
1954, was £38,269 and the expenditure £44,908, 
thus giving an excess of expenditure over normal 
income for the year of £6,639, compared with a 
deficiency of £5,076 in the previous financial year. 
The deficit, it was pointed out, was more than 
covered by the year’s net income from the 
Industrial Donations Fund, namely, £7,860. 
Although the Fund was not to be regarded as 
permanent income, it did give the Institute time 
to reverse the trend. 


ELECTION OF OFFICERS 


The officers nominated by the Council at the 
autumn meeting held in Ziirich, Switzerland, on 
September 6, 1954, were declared to be duly 
elected for the year 1955-56. They were: as 
President, Dr. Maurice Cook; as vice-presidents, 
Mr. E. H. Jones and Mr. W. J. Thomas; as 
honorary treasurer, Mr. J. C. Colquhoun, 
M.B.E., and as members of Council, Mr. L. E. 
Benson, Mr. C. F. J. Francis-Carter, O.B.E., 
Mr. D. P. C. Neave and Professor H. O’ Neill. 
The members were also reminded that, in the 
previous autumn, the Council had elected Major 
C. J. P. Ball, D.S.O., M.C., to serve as senior 
vice-president for 1955-56, and that he would be 
the Council’s nominee for the Presidency in 
1956-57. 

After a vote of thanks to the retiring officers 
had been carried, Dr. Dorey inducted his 
successor, Dr. Maurice Cook, into the chair. 
In doing so, Dr. Dorey said that the new 
President had, so to speak, “‘ grown up ” in the 
non-ferrous metals industry. He was a product 
of the Universities of Manchester and Cambridge 
and enjoyed the probably unique distinction of 
having been chairman of both the North-East 
Coast and the Birmingham local sections of the 
Institute. Dr. Cook had served on the Council 


of the Institute since 1939 and he was a past. 
president of the Birmingham Metallw: gicaj 
Society and the Institution of Metallurzists, 
He was also chairman of the British Nop. 
Ferrous Metals Research Association. 

The new President’s first duty was to cail on 
Dr. L. B. Pfeil, O.B.E., F.R.S., to propose a 
vote of thanks to the retiring President. This 
was seconded by Mr. S. S. Smith and carried, 
Dr. Cook then delivered his presidential adress, 
in which he gave a survey of some of the develop. 
ments which had occurred in the wrought non- 
ferrous metals industry during the past 36 years, 
We reproduced Dr. Cook’s address on page 393 
of our issue of April 1. 


AWARD OF MEDALS 


The final business of the session was the 
presentation of Medals. It was announced that 
the Institute of Metals Platinum Medal for 1955 
had been awarded to Dr. C. J. Smithells, M.C., 
director of research of the British Aluminium 
Company, in recognition of this services to 
metallurgical science, to the metal industries, 
and to the metallurgical profession. As Dr, 
Smithells is at present in the United States, it 
was intimated that the medal would be presented 
to him at the Institute’s autumn meeting. 

The Rosenhain Medal for 1955 was awarded 
to Dr. W. A. Baker, research manager, the 
British Non-Ferrous Metals Research Associa- 
tion, London, in recognition of his outstanding 
contributions to knowledge in the field of physical 
metallurgy, with special reference to the influence 
of gases and shrinkage on the soundness of cast 
metals. 

The W. H. A. Robertson Medal and premium 
for 1954 was awarded to Professor Hugh Ford 
and Mr. J. G. Wistreich for their paper on 
“Problems of the Control of Dimension, 
Shape and Finish in the Rolling of Sheet and 
Strip and in the Drawing of Wire.” 

Finally, a student’s essay prize for 1954 was 
presented to Dr. A. P. Miodownik, research 
investigator, Battersea College of Technology, 
London, for an essay on “ The Significance of 
Microhardness Testing,” which had been recom- 
mended for publication in the Institute’s Bulletin. 
A second student’s-essay prizewinner, Mr. 
Surindar Singh of Wednesbury County Technical 
College, was unable to be present. 

The Institute’s annual dinner was held at 
Grosvenor House on March 31, with the new 
President in the chair. The toast of the Institute 
and of the non-ferrous metal industries, was 
proposed by Sir Lawrence Bragg, F.RS., 
Director, Davy Faraday Research Laboratory, 
Royal Institution. Sir Lawrence developed the 
theme that pure scientists provided jndustry 
with pieces of new knowledge, and these pieces 
had to be broken down and built up again into 
a practical form. 

In his reply, the President (Dr. Cook) said 
that during the past ten years the membership 
of the Institute had grown from 2,600 to 4,350. 
More metal, he said, had been produced during 
the last two or three decades than in all previous 
times. And not only more quantity, but also a 
far greater range of metals. There were some 
30 or 40 metals to-day classified as strategic 
materials. Regarding the future of the older 
metals, Dr. Cook said that, at present levels of 
consumption, the supply of some would be 
virtually exhausted before the end of the century. 
There would thus be a further increase in the 
use of the light metals and the newer metals 
which were in abundance. 

The toast of the guests was proposed by the 
Hon. John Grimston, M.P., member of Council 
of the Institute, and acknowledged by Sir 
Sydney Camm, President of the Royal Aero- 
nautical Society. 

Reports of the technical sessions will be pub- 
lished in subsequent issues of ENGINEERING. 








n- 





ENGINEERING April 8, 1955 


Book Reviews 


NUCLEAR ENGINEERING 


Introduction to Nuclear Engineering. By RICHARD 
STEPHENSON. McGraw-Hill Book Company, 
incorporated, 330 West 42nd-street, New 
york 36, N.Y., U.S.A.; and McGraw-Hill 
Publishing Company, Limited, 95 Farringdon- 
street, London, E.C.4. (57s. 6d.) 

Physique Nucléaire. By THEO. KAHAN. Librairie 
Armand Colin, 103 Boulevard Saint-Michel, 
Paris. (250 francs.) 

Nuclear Reactors for Industry and Universities. 
Edited by ERNEST H. WAKEFIELD. Jnstruments 
Publishing Company, 845 Ridge-avenue, Pitts- 
burgh 12, Pennsylvania, U.S.A. (2 dols.) 

Atomic Energy and Its Applications. By J. M. A. 
LENIHAN. Sir Isaac Pitman and Sons, Limited, 
Pitman House, Parker-street, Kingsway, London, 
W.C.2. (22s. 6d.) 

Introduction to Atomic and Nuclear Physics. By 
HENRY SEMAT. Third edition. Chapman and 
Hall, Limited, 37 Essex-street, London, W.C.2. 
(50s.) 

The nuclear engineering industry is 12 years old, 

the first nuclear reactor having worked for the 

first time on December 2, 1942, in Chicago. 

The investment in this new industry is now 

certainly several thousand million pounds and 

it has attracted great interest. However, in 
spite of these facts, reliable and authoritative 
text-books on nuclear engineering are only just 
beginning to appear. The publication of an 
Introduction to Nuclear Engineering by an author 
who obviously knows his subject is accordingly 
something of an event. The book is intended 
as an introductory survey of the nuclear energy 
field for engineers who are taking or who have 
completed a conventional engineering education. 

Knowledge of ordinary engineering principles 

and practice is assumed. 

Of necessity, the book contains only unclassi- 
fied information, but this is not a serious limita- 
tion since most of the fundamental principles 
have been released. Having regard to the 
quantity of mathematics with which nuclear 
topics are usually discussed the demands on the 
reader’s mathematical knowledge are relatively 
slight, and the book is very readable. The first 
chapter is a review of those parts of nuclear 
physics relevant to nuclear engineering. The 
only detected misprint of the book occurs on 
page 37, where an energy value is quoted in 
“barns ” instead of electron volts. The second 
chapter is an account of nuclear fission which 
contains rather more data than is usual; for 
example, the delayed neutron yields from U233 
and Pu239. The discussion of the chain 
reaction is,. however, disappointingly con- 
ventional and neither here nor elsewhere is there 
a definition of “‘ conversion factor” or a state- 
ment of the neutron and material balances. 

The third chapter is a useful survey of the 
constructional features of various reactors which 
have been built and described in the Press. 
Chapter 4 deals with reactor theory, along 
conventional lines but with unusual clarity that 
engineers will appreciate. Observing that 
Guggenheims’ and Pryce’s work on uranium 
graphite lattices was published a year earlier 
than this book, one would have expected a more 
thorough treatment of heterogeneous reactofs. 
Chapter 5 (Shielding) first defines radiation units 
and tolerance levels, then discusses the character- 
istics of various nuclear radiations and proceeds 
to shielding calculations. It is good that 
Compton scattering, pair production, etc., 
should be discussed in this chapter where they 
have direct application rather than in Chapter 1. 
The discussion of temperature rise in a shield 
would have been improved by some mention 
of the resulting thermal stresses therein. 

Materials of construction are covered in 
Ciapter 6. The account of radiation damage is 
Surprisingly complete and includes sections on 
gases, organic liquids, water, covalent ionic 
ard metallic solids. Matters discussed include 
ch inges in hardness and strength, changes in 





electrical and thermal conductivity, and stored 
energy and annealing. It is unfortunate that 
more could not have been said about the influence 
of radiation on corrosion and on radiation 
damage to fuel elements. This excellent chapter 
concludes with sections on the various exotic 
materials which the nuclear engineer is compelled 
to use. 

Chapter 7, on reactor instrumentation and 
control, is adequate but not inspired. For 
example, the treatment of reactor temperature 
coefficients would be greatly improved by a 
remark that different parts of a reactor heat up 
at different rates so that the overall temperature 
coefficient is variable. Chapter 8 discusses the 
separation of isotopes, while Chapter 9 is an 
excellent account, within permitted limits, of 
the problems of active chemical separation and 
processing for fission products and plutonium. 
The last chapter deals with the handling of 
radioactive materials, viewing systems, remote 
handling gear and carriers and coffins. The 
tables at the end of the book are useful but could 
have been more complete. A large number of 
worked and unworked examples are included. 

Within the limits which the author has set for 
himself this is an excellent book indispensable 
to every engineer interested in this new field. 
Some disappointments may, however, be avoided 
if it is noted that the word “ power” does not 
appear even in the index. 

Physique Nucléaire—the size and style of a 
Pelican book at only twice the price—is a concise 
but adequate account of its subject. The topics 
covered are fundamental ideas, detection of 
particles, radioactivity, interaction of charged 
particles with matter, neutron physics, nuclear 
structure and forces, particle accelerators, 
nuclear reactions, fission and nuclear reactions 
and magnetism and nuclear spin. The treat- 
ment is nowhere profound—one would expect 
more than two pages on meson theory, for 
example—but also nowhere completely inade- 
quate and always readable, elegant and concise. 
One wonders why books of this kind and cost 
are not produced in England. 

A number of designs for small nuclear reactors 
intended for use in universities and research 
establishments are now available. Nuclear Re- 
actors for Industry and Universities, a book of 
90 pages, has been written by half-a-dozen 
knowledgeable authors to help prospective users 
to become informed in this field. It covers the 
following topics: nuclear reactor types, avail- 
ability and selection, radioactivity measurement, 
radiation protection, reactor control, instruments 
for experiments, cost study and legal aspects. 
No new ground is covered but what is said is 
well worth reading in spite of the fervour with 
which the authors expound their conviction that 
every university should own a reactor. 

Atomic Energy and Its Applications covers a 
wide field and is therefore somewhat uneven in 
quality. The theoretical argument of the first 
three chapters on atomic structure, waves and 
atoms and radioactivity suffers somewhat from 
the intrusion of matter relating to rectifying and 
voltage-doubling circuits for X-ray tubes. The 
chapters on particle accelerators, on the detection 
and measurement of radiation and on nuclear 
structure and reactions are only adequate. The 
discussion of nuclear fission is rather sketchy 
and contains at least one mistake. The account 
of nuclear reactors is superficial and also contains 
mistakes; for example, pure water passed through 
a reactor does become radioactive due to short 
lived oxygen isotopes and Stephenson’s book, 
reviewed above, gives an adequate account of 
this effect. 

The later chapters on radioactive isotopes, 
radiation hazards and medical and industrial 
applications of radioactive materials are obviously 
written with a background of practical experience 
in this field that inspires confidence. The same 
cannot unfortunately be said of the accounts of 
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atomic weapons and atomic power, and the book 
shows signs of carelessness in composition (some 
decimal points are missing from Table XV, while 
Fig. 26 shows lines of force entering a conducting 
surface not at right-angles thereto). 

Professor Semat’s Introduction to Atomic and 
Nuclear Physics is a pleasure to read. It is 
intended for use at the undergraduate level by 
students who have had one year of physics and 
a course in the calculus. The first part is 
entitled the “‘ Foundation of Atomic and Nuclear 
Physics”” and covers some electricity and 
magnetism, charged atomic particles, the nuclear 
atom, radiation, X-rays and waves and particles. 
The second part is relatively short and deals 
with the extra-nuclear structure of the atom. 
The last part is devoted to nuclear physics and 
covers radioactivity, nuclear disintegration, fis- 
sion, fundamental particles, new elements and 
particle accelerators. 

The treatment throughout is admirably clear 
and every chapter ends with a number of prob- 
lems for solution to which numerical answers 
are given where appropriate. The text has 
clearly been revised to conform to research work 
up to the end of 1953 and the chapter on funda- 
mental particles gives a connected account of 
L and K mesons and hyperons. This third 
edition of a well-known book can be strongly 
recommended to engineers who wish to under- 
stand something of what is happening in the 
field of atomic and nuclear physics. 


Radioisotope Conference, 1954. Volume II: 
Physical Sciences and Industrial Applications. 
Edited by J. E. JoHNsTon. Butterworths 
Scientific Publications, 88 Kingsway, London, 
W.C.2. (45s.) 

The papers presented to the Second Radioisotope 
Conference, held at Oxford last July, have been 
published in two volumes, of which the second, 
comprising 24 papers and summaries of dis- 
cussions, covers new techniques and results of 
radioisotope applications in chemistry, physics, 
metallurgy and various industries. The reader 
is presumed to have some acquaintance with 
nuclear physics and its terminology, as well as 
with the experimental purposes underlying the 
use of radioactive isotopes. In many cases, 
indeed, complete appreciation of the work des- 
cribed is likely to be restricted to those currently 
engaged on similar lines of research. Most of 
the papers, nevertheless, offer improvements on 
existing techniques or promising approaches to 
intractable problems. 

The variety of such problems can be exempli- 
fied by mentioning a few papers dealing with 
isotope techniques of special interest to engineers. 
One of these describes a portable apparatus, 
developed at Harwell, for gauging, by means of 
back-scattered gamma radiations, the thickness 
of metal plates and tubes (and hence detecting 
porosity or corrosion pits) where only one 
surface is accessible. Another paper illustrates 
the use of radioactive bromine for analysing 
fluid flow, with special reference to the perfor- 
mance of a sewage purification plant. A method 
of measuring the moisture content of soil by 
the scattering of neutrons from a radium- 
beryllium source offers advantages over existing 
methods, while an appraisal of the accuracy and 
applicability of radioactive studies of the life of 
carbide cutting tools emphasises the rapidity 
and cheapness of isotope techniques for a range 
of mechanical abrasion research. For the 
chemist there are papers dealing with isotope 
studies in the fields of plastics, fuel, and catalytic 
action. 

In metallurgy, isotopes are being successfully 
employed for studying segregation, metal puri- 
fication by zone melting, and diffusion phe- 
nomena in alloys. The concluding paper, which 
surveys recent research at the University of 
Michigan on the preservative treatment of foods 
by irradiation, implies that many of the isotope 
techniques now being explored primarily as 
experimental tools may develop into valuable 
commercial processes. For this reason alone 
the Proceedings of the Radioisotope Conference 
justify the serious attention of technical men in 
all the most important industries. 


428 


BOOKS RECEIVED 


Some of the books noticed here are selected for 
extended review in later issues of ENGINEERING. 


Solution of Problems in Surveying and Field Astronomy. 
By H. W. STEPHENSON. Sir Isaac Pitman and Sons, 
Limited, Pitman House, Parker-street, Kingsway, 
London, W.C.2. (25s.) 

Coverirg the syllabuses of the examinations in 

surveying of British universities the author aims to 

assist students by showing, with a series of worked 
examples, the way in which specific examination 

problems can be solved. Each chapter comprises a 

brief introductory note of definitions and basic 

formulae (unproved), the worked examples, and a 

set of exercise questions to which only numerical 

answers are given. Although designed primarily for 
the student, the author has also kept in mind the 
needs of the practising engineer or surveyor who 

wishes to refresh his knowledge when faced with a 

particular field problem. 


Gas Turbine Principles and Practice. By 24 specialist 
contributors. George Newnes, Limited, Tower 
House, Southampton-street, London, W.C.2. (90s.) 
(Reviewed in the issue of March 18, page 333.) 


Frontier to Space. By Eric BurGess. Chapman and 
Hall, Limited, 37 Essex-street, London, W.C.2. 
(21s.) 


This book presents an account of the use of high- 
altitude rockets for exploring the upper atmosphere, 
and is derived mainly from published American data. 
After summarising present knowledge of the earth’s 
atmosphere, descriptions are given of the types of 
research rocket and instrumentation employed and 
summaries are presented of some of the data obtained. 
The book includes chapters on the ionosphere, solar 
radiation, cosmic rays and the debris of space, and 
“beyond the exosphere”’—a consideration of the 
possibilities of artificial satellites and deep-space 
probes for investigating other planets. The book is 
well illustrated and has comprehensive bibliographical 
references at the end of each chapter. 


Dielectric Heating for Setting Adhesives. By IAN 
Jones. Information Report No. 11. The Furniture 
Development Council, 11 Adelphi-terrace, London, 
WC... Ge) 


This report brings together published information 
on the application of dielectric heating to synthetic 
resin adhesives in the furniture industry. It is 
intended both for technicians and for those un- 
familiar with the technique, and to this end con- 
tains a comprehensive glossary of technical terms. 
An earlier handbook on resistance heating, Informa- 
tion Report No. 8, was published in 1953. 

The report is in five sections, covering the principle 
of the method of heating; the design of electrodes and 
jigs as applied to the kinds of glueline found in 
furniture assemblies; matching the electrode system 
to the generator; materials—the properties of wood 
and adhesives—and equipment; and special applica- 
tions such as ‘chipboard manufacture, spot gluing 
and edge gluing. The report includes performance 
graphs and nomograms, and a bibliography of 32 
references. 


Radar Pocket Book. By R.S. H. BouLDING. George 
Newnes, Limited, Tower House, Southampton-street, 
London, W.C.2. (15s.) 

This is not a comprehensive text-book, but provides 
within its pocket size, information on the basic 
electrical principles and formulae that are particularly 
applicable to radar. Circuit diagrams of various 
units of a radar installation are given and their mode 
of operation explained. Rationalised M.K.S. units 
are used throughout, their relationships with other 
units being included in an appendix. 


Heat Conduction: With Engineering, Geological, and 
Other Applications. By LEONARD R. INGERSOLL, 
Orto J. ZopeL and ALFRED C. INGERSOLL. Third 
edition. Thames and Hudson, Limited, 244 High 
Holborn, London, W.C.1. (32s. 6d.) 

Two chapters have been added to bring this volume, 
which is intended for students, up to date. One 
deals with the heat »ump and its applications and 
the other with the application of heat flow theory to 
drying and soil consolidation. 200 references are 
given. 


Standard Methods for Testing Petroleum and Its 
Products (Excluding Test Methods for 
Rating Fuels). Fourteenth edition. The Institute 
do. _—— 26 Portland-place, London, W.\. 


pa agg. Bag the size to which this volume has grown, 
this, the fourteenth edition, is published in two parts. 
This part covers all chemical and physical tests on 


petroleum products and the other is confined to 
engine tests. 


AEG Manual: Generation—Transmission—Electrical 
Installations. Published by Allgemeine Elektricitats 
Gesellschaft. Welmec Corporation, Limited, 147 
Strand, London, W.C.2. (42s.) 

This manual, which covers the whole field of electrical 
power, is based on the seventh edition of the ‘‘ AEG 
Hilfsbuch fiir elektrische Licht- und Kraftanlagen.” 
It was originally published for newcomers to electrical 
engineering in general and to installation in par- 
ticular. The matter covered includes generation, 
transmission and distribution, conversion, traction, 
marine and aeronautical uses, motors, servo-mech- 
anisms, meters and domestic appliances. Lists are 
given of standard symbols for diagrams and there 
is a comprehensive index. 


Shell Molding and Shell Mold Castings. By T. C. 
Du Monp. Reinhold Publishing Corporation, 430 
Park-avenue, New York 22, N.Y., U.S.A. (2 dols.); 
and Chapman and Hall, Limited, 37 Essex-street, 
London, W.C.2. (16s.) 

The introduction and early developments, and the 
advantages and limitations of shell moulding are 
described in this book. Attention is also devoted 
to the materials and equipment employed in 
the process, while numerous typical examples of 
applications of shell moulding are given. 


Cost Savings through Standardisation, Simplification, 
Specialisation in Materials Handling Equipment. 
Report by the United States Department of Labor. 
Organisation for European Economic Co-operation, 
2 Rue André-Pascal, Paris, 16e. (420 francs); and 
H.M. Stationery Office, Kingsway, London, W.C.2. 
(8s. 6d.) 

The report deals with simplification and standard- 
isation of materials-handling equipment, and deals at 
length with fork-lift trucks and conveyors, quoting 
case studies to illustrate suggested savings. Other 
items considered are portable hand-elevators, hoist 
trolley frames and pallets. 


Cost Savings through Standardisation, Simplification, 
Specialisation in Containers. Report by the United 
States Department of Labor. Organisation for 
European Economic Co-operation, 2 Rue André- 
Pascal, Paris, 16e. (150 francs); and H.M. Station- 
ery Office, Kingsway, London, W.C.2. (3s.) 

The report considers the manufacture of glass con- 

tainers, metal cans and paper and paperboard pro- 

ducts. It makes suggestions for simplifying and 
cheapening production, and quotes case-studies to 
illustrate points. 


Zinc and Lead Smelting and Refining in the U.S.A. 
Technical Assistance Mission No 85, vol. II. 
Organisation for European Economic Co-operation, 
2 Rue André-Pascal, Paris, 16e. (350 francs); and 
Gay Stationery Office, Kingsway, London, W.C.2. 
(7s. 

In this second volume of the report on their visit 
to the United States in the late autumn of 1951, the 
Technical Assistance Mission describe the roasting 
and leaching of zinc ores, the purification of zinc, 
and its electrolysis. Attention is paid to the rela- 
tively new slag-fuming techniques and a chapter on 
cadmium recovery by thermal and electrolytic 
methods is included. The section on lead contains 
data on traditional methods, the use of by-products, 
the collection of dusts and the making of pigments. 


Industrial Dust: Hygienic Significance, Measurement, 
and Control. By Pxitip DRINKER and THEODORE 
Hatcu. Second edition. McGraw-Hill Book 
Company, Incorporated, 330 West 42nd-street, New 
York 36, N.Y., U.S.A. (10 dols.); and McGraw- 
Hill Publishing Company, Limited, 95 Farringdon- 
street, London, E.C.4. (71s. 6d.) 

The book covers three aspects of the engineering 

problems of dust control in relation to the health of 

workmen; the physical substances composing dust 
and fume suspensions, and their effects upon man; the 
analysis, measurement, and microscopy of fine dusts; 
and the practical control of dusts and the use of 
respiratory protective devices. A bibliography of 
458 references is included. 


Specialized Training in the Field of Work Study. 
European Productivity Agency Project No. 195. 
Organisation for European Economic Co-operation, 
2 Rue André-Pascal, Paris, 16e. (150 francs.); and 
an: Stationery Office, Kingsway, London, W.C.2. 

5. 

This report is based on the replies to a questionnaire 

on educational facilities in analyses and measure- 

ment of work available in the O.E.E.C. countries, 
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issued in the spring of 1952 by an O.E.E.C. working 
party. It summarises “ the present situation ” (| 952) 
with respect to establishments where instructin is 
given, staffing arrangements, types of student, «ech. 
niques in which instruction is given, and accomm )da- 
tion, equipment and educational methods used. On 
the basis of these findings, recommendations are 1 1ade 
for the further provision of appreciation courses 
and professional training courses in the analysis and 
measurement of work, and for future study on 
training methods and desirable personnel. Appendices 
are included giving the questionnaire on which the 
report is based, details of organisations special sing 
in instruction in the analysis and measurement of 
work, specimen reports of the results of psycholozical 
examinations, and a list of training centres. 


Electric Power Transmission: The Power System in 
the Steady State. By JoHN ZABORSZKY and 
JosEpH W. RITTENHOUSE. The Ronald Press 
Company, 15 East 26th-street, New York 10, N.Y., 
U.S.A. (12-50 dols.); and Thames and Huson, 
Limited, 244 High Holborn, London, W.C.1. (70s.) 

The authors of this book, who are, respectively, the 

professor and associate professor of electrical engi- 

neering at the School of Mines and Metallurgy at 
the University of Missouri, believe that it will be 
equally useful as a text-book for the student and as 

a reference book for the practising engineer. It 

covers in detail all the calculations and theory 

involved in transmission and distribution lines, on 
much of which there is very little published literature, 

A list of references is given at the end of each section, 

and sets of problems are included at the ends of the 

chapters. 


Principles of Engineering Thermodynamics. By 
PAUL J. KIEFER, GILBERT F. KINNEY and MILTON C, 
Stuart. Second edition. John Wiley and Sons, 
Incorporated, 440 Fourth-avenue, New York 16, 
N.Y., U.S.A. (6°50 dols.); and Chapman and Hall, 
Limited, 37 Essex-street, London, W.C.2. (62s.) 


The second edition of this text-book has been almost 
completely re-written to include new developments 
since it was first published eight years ago. The 
emphasis is on the principles involved in the design 
and operation of power machines. The material 
goes beyond the needs of the undergraduate, and 
be - for use in the U.S. Naval Postgraduate 
School. 


Radiant Heating: Including Cooling and Heat-Pump 
Applications. By RICHARD WooLsry SHOEMAKER. 
Second edition. McGraw-Hill Book Company, 
Incorporated, 330 West 42nd-street, New York 36, 
N.Y., U.S.A. (7 dols.); and McGraw-Hill Pub- 
lishing Company, Limited, 95 Farringdon-street, 
London, E.C.4. (50s.) 

The approach of this book is on broad lines, making 
it suitable for builder, architect and engineer. Floor, 
ceiling and wall installations are discussed, and also 
other applications such as soil warming and snow 
melting on highways and aerodromes. Radiant 
heating is the system that accords best with the heat 
pump, and the latter is considered from both heating 
and cooling aspects. 





Fluid Dynamics of Jets. By SuHin-I Par. D. Van 
Nostrand Company, Incorporated, 250 Fourth- 
avenue, New York 3, N.Y., U.S.A. (5 dols.); and 
Macmillan and Company, Limited, St. Martin’s- 
street, London, W.C.2. (37s. 6d.) 

The purpose of this book is to present the experi- 
mental and theoretical facts about the steady flow of 
a jet of gas issuing from a nozzle into the surrounding 
stream at rest or in uniform motion. It is intended 
for advanced students and research workers in aero- 
dynamics, and may also be useful as a reference work 
to those studying the problems of wakes and cavita- 
tion. In the first three chapters, the author discusses 
the flow in the potential core of a gas jet at low veloci- 
ties, subsonic and supersonic velocities. The next four 
chapters are concerned with the flow in the mixing re- 
gion of the gas jet, molecular-transfer and turbulent- 
transfer phenomena being considered. The last two 
chapters deal with the stability of the laminar flow 
for jets of both incompressible and compressible 
fluids. An appendix is included in which the funda- 
mental equations of gas dynamics are derived. 


Process Control. By A. J. YOUNG. Instruments 
Publishing Company, 845 Ridge-avenue, Pittsburgh 
12, Pennsylvania, U.S.A. (2 dols.) 

The author is Head of the Central Instrument Section 

of Imperial Chemical Industries, Limited, and much 

of the matter in this volume originally appeared in 
the Industrial Chemist. The book is designed for the 
plant engineer who wishes to instal and operate 
process control equipment. Basic principles are 
explained, and commercially-available controllers, 

American, British and German, pneumatic, electrical 

and mechanical, are described. 
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DESIGNING A HEAVY-SECTION 
ROLLING MILL 


Stee vorks equipment operates under conditions 
of h avy and often fluctuating load, and must be 
of ery robust construction. The engineer 
resp ‘nsible for designing such equipment must 
wor. in close co-operation with the steelworks 
tech icians to ensure that the needs of all 
departments are met, and must produce machin- 
ery which will have a long and trouble-free life. 
The engineering problems involved in the design 
of a typical piece of steelworks plant, a heavy 
32-in., 2-high reversing three-stand mill for 
rolling structural sections, rails, sheet bars, 
billets and rounds, were discussed at length by 
Mr. T. Walker, of Davy and United Engineering 
Company, Limited, Sheffield, in his paper 
“ Engineering Aspects of Heavy-Section Mills,” 
read at a joint meeting of the West of Scotland 
Iron and Steel Institute and the Engineers’ 
Group of the Iron and Steel Institute on March 4. 
The mill described had an estimated annual 
output of 300,000 to 350,000 tons, and was 
complete with all the necessary ancillary plant. 

Ideal conditions involve a virgin site, but this 
is not always available, and it is sometimes 
necessary to plan a mill to suit a restricted site. 
If the space is available the section mill can be 
placed with its roughing stand in line with the 
blooming mill which feeds it, and blooms can 
be fed direct or from a re-heating or wash-heat 
furnace. This arrangement is preferable, as 
when rolling heavier sections or rails the first 
length of bloom coming from the shear can be 
rolled without re-heating, and the second length 
diverted through the wash-heat furnace. An 
alternative layout, designed for a restricted site, 
has the blooming mill alongside the structural 
mill, and in this case all the blooms are re-heated 
before rolling. The two structural mills des- 
cribed are basically the same, although the site 
layouts are different. Many variations of site 
layout are possible; the actual layout will 
depend on site conditions, range of products, 
heating capacity available, and also on possible 
future development schemes. 


THE MILL DRIVE 


The mill described is capable of rolling joists 
up to 20 in. deep in its three stands, roughing, 
intermediate and finishing. Heavier sections 
have been rolled in a three-stand mill, but it 
is usual to add a fourth stand for handling them. 
Two driving motors, one at each side of the line 
of mill stands, (which are in parallel) are used 
to give greater flexibility. With this arrangement 
either adjacent pair of stands can be driven from 
either end, and the speed of the finishing stand is 
independent of the roughing speed. The driving 
motors must be capable of withstanding a 
series of peak loads with rapid accelerations, 
decelerations and reversals. In the later stages 
of rolling they must be able to supply smaller 
torque at higher speeds. To meet these conditions 
direct-current motors, working on the Ward 
Leonard system, are almost invariably used. 
They range from 5,000 to 7,500 h.p., with speeds 
of 40 to 80 r.p.m. 

The motor is connected to the bottom drive 
Pinion by a slab-type universal coupling, a 
typical size for a 23-in. diameter motor shaft 
being 90 in. in overall length, 43 in. in outside 
diameter, with a slab 13 in. thick. The torque 
is transmitted through eight 12-in. diameter 
phosphor-bronze spherical pads. The coupling 
halves are shrunk on to the motor and pinion 
shafts either by heat or by the oil-injection 
method. A typical coupling fitted by the latter 
method is designed to transmit 6,700 h.p. at 
80 p.m., and gives a factor of safety of 15 to 1 
for 10rmal horse-power and 54 to 1 for motor 
cut- ut torque. The drive is transmitted through 
dou >le-helical mill pinions, designed to transmit 
6,710 h.p. at 80 to 180 r.p.m. They are designed 
in accordance with the appropriate British 
Sta dards Specification, on the basis that the top 
Pir. on transmits half the motor torque. The fact 


that the bottom pinion driveside neck has to 
transmit the full motor torque has also to be 
taken into consideration. The pitch diameter is 
determined by the diameter of the rolls in 
conjunction with the maximum lift of the top 
roll. In general, the face width of the pinions 
is about 14 times the pitch diameter. The pinion 
neck bearings are usually white-metal lined. 
Lubrication is on the dry-sump principle, oil 
being supplied by a separate circulating system 
having a capacity of about 50 gallons per minute. 
Oil is fed to the bearings under pressure and 
is sprayed into the point of mesh of the pinions 
at both sides to allow for running in either 
direction. The same oil-circulating system sup- 
plies the main mill coupling. 

From the pinions the drive is taken to the 
rolls by driving spindles of cast steel, 15 in. in 
diameter, of the four-pod wobbler type. They 
are connected to the rolls by steel coupling boxes 
and retaining sleeves which are quickly detach- 
able for roll-changing. Each spindle is designed 
to transmit half the motor torque. The bottom 
spindles are fixed, but the top spindles have to 
be universal to allow for roll adjustment. 
Hydraulic balance is provided for the top 
spindle and the bottom one is carried by springs. 


ROLL CHANGING 


The comparatively short runs customary in 
section rolling make it necessary for the rolls 
to be changed frequently, and there are several 
possible methods of providing for this to be 
done. The simplest and quickest is to have spare 
stands available completely assembled and 
change the stand as required. The _ initial 
capital outlay is high, however, and the mill 
crane must be capable of lifting a coémplete 
stand, which will weigh 75 to 80 tons. An 
alternative is to design the mill housings with 
open tops. The caps are then removed complete 
with the screw-down gear and the rolls are taken 
out in a succession of lifts through the top of the 
housings. Another method is to have closed- 
top housings, from which the rolls are ‘* angled ” 
out by slinging round the roll barrels. This is 
the type of mill described in the paper. What- 
ever method is used speed in roll-changing is 
essential, and the engineer must design the 
plant with this in view. All parts which have to 
be removed must be easily disconnected and 
replaced, and simplicity is the primary con- 
sideration. 


HOUSINGS AND SCREW-DOWN GEAR 


The housings are usually one-piece steel 
castings, the housing posts being of ‘“‘ H ” form. 
The area of this post is determined in relation 
to the rolling force, and a basic unit stress of 
1,000 to 1,500 lb. per square inch is used to 
reduce the spring to a minimum. The area for 
a 32-in. mill housing post is usually about 
250 square inches; on the above stress factor the 
mill will withstand loads of 220 to 340 tons per 
screw. The two housings are fastened together at 
the top by a box-section girder at the front, and 
by a distance-piece at the back. This distance 
piece is made easily-detachable for roll-changing. 
Through-bolts with distance-pieces are used to 
tie the housing to the base. Steel wearing 
plates are fixed to the inner faces of the housing 
windows, and lubrication is provided at this 
point by high-pressure grease fed through the 
roll-chock sides. 

The roughing and intermediate stands are 
usually fitted with electrically-operated screw- 
down gear; hand-operated gear is used on the 
finishing stand. In some cases, as when billets 
or rails, which require close tolerances, are being 
rolled to finished size in the intermediate stand, 
hand gear is also fitted to this stand. When this 
is so, a cut-off switch is provided to prevent the 
motor from being energised while the hand gear 
is in use. The screw-down drive is from a 
50-h.p. mill-type motor, with an electromagnetic 
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brake for quick stopping. Variable screwing 
speeds, from 60 to 75 in. (1-52 to 1-9 revolutions) 
per minute, are available through Ward Leonard 
control. The motor drives a cross-shaft with 
a disengaging flexible coupling to enable the two 
screws to be operated simultaneously, or 
independently for roll-setting. The screws are 
driven by worm and wheel and spline mechanism. 
The screw, which works in a phosphor-bronze 
screw-box, is 10 in. in diameter, and made from 
forged En 9 steel. To prevent the screw from 
backing-off under load the helix angle must be 
less than the angle of friction. Taking the 
lowest angie of friction as tan-! 0-05, which is 
2 deg. 52 min., for a 10-in. screw, the pitch is 
made 14 in. This gives a helix angle of 2 deg. 
44 min., which ensures that the screw will not 
reverse under load. 


ROLLS AND BEARINGS 


The design of the rolls is a specialised subject 
and is not a part of the duties of the Engineering 
Department. The roll-neck bearings are, how- 
ever, very much his concern. The maximum 
diameter of the roll-neck is limited by the mill 
design to 0-6 to 0-65 times the roll diameter. 
Bearings are usually bronze, white metal or fabric. 
White-metal bearings are generally designed for 
bearing pressures of 1,200 lb. per square inch of 
projected area. Resin-bonded fabrics are more 
commonly used to-day, as they will withstand 
pressures of 3,000 to 4,000 Ib. per square inch and 
have a low coefficient of friction. The thermal 
conductivity of these materials is very low, and the 
roll-necks must be sprayed with large quantities 
of grit-free water. The usual allowance of cold 
water is 10 gal. per hour per square inch of 
projected area, or about 900 to 1,000 gal. per 
minute for the whole of a 32-in. three-stand 
mill. It is essential that the roll-necks be kept 
free from scale, which would cause scoring and, 
while the large flow of water helps in this respect, 
it is advisable to fit scale guards wherever 
possible. The roll-necks have to be ground to 
close tolerances, and they must not be allowed to 
rust. To prevent rusting when the mill is shut 
down, each stand is fitted with a hand-operated 
pump to supply special water-dispelling grease 
to the bearings. 


MANIPULATORS 


The arrangement of manipulators and skid 
gear depends on the mill layout and the products 
to be rolled. It is usual to provide four sets of 
skid gear to traverse the bar from stand to 
stand. There are two sets of gear at side of the 
mill, one set serving the intermediate and 
finishing stands only, and the other serving the 
complete mill. Each set is driven by a 75-h.p. 
motor with reduction gears and a rope and drum. 

At the roughing stand there are two manipula- 
tors, one at each side. They have to handle 
heavy blooms and must be of very robust 
construction. They are situated 19 ft. from the 
roll centres, and two traversing pushers are also 
installed, 8 ft. from the mill, to guide the bars 
into the roll passes. The manipulator heads, 
which turn the bars, can be withdrawn to prevent 
damage due to a blow from a bar as it leaves the 
rolls. A 25-h.p. mill-type motor drives the 
lifting head through a worm gearbox and a crank 
mechanism, and the carriage is traversed by a 
15-h.p. motor by means of a rack and pinion. 
The traversing pushers are of the projecting- 
finger type, traversed by a 15-h.p. motor working 
through reduction gearing and a rack and pinion. 
The fingers are notched at the base so that they 
will break off and prevent damage to the 
mechanism if struck by a bar leaving the rolls. 
They are designed for easy replacement. 

Manipulation at the intermediate stand is 
more complex, as the bar has to be turned through 
various angles. A double-bobbin manipulator 
is therefore used at this point. It has two 
independently-driven bobbins, one conical and 
the other conoidal. The conical bobbin is set 
at an angle of approximately 30 deg. to the 
vertical, the other is set vertically. The bobbins 
are each driven by a 75-h.p. motor through 
reduction gearing and a quadrant and rack, and 
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have a lifting and turning speed of 12 in. per 
second. The manipulator carriage is traversed 
by a 25-h.p. motor coupled through reduction 
gearing to two of the track wheels. 

At the finishing stand two electrically-operated 
pushers are all that is required, as turning of the 
bar is not usually necessary. All the manipula- 
tors are situated below ground level, and are 
complete with automatic lubrication and scale 
guards. 


ROLLER TABLES AND 
ANCILLARY GEAR 


Section-mill roller tables are divided into three 
classes: main tables, main extension tables, and 
run-out tables. The first few rollers adjacent to 
the mill have to withstand excessive heat and 
heavy impact loading, and must be capable of 
rapid reversals, often against the bar as it leaves 
the rolls. They are made of cast steel, with 
bevel-gear drive from a line-shaft, and are 
mounted in white-metal bearings. The main 
extension tables are not so heavily loaded, but 
they must be capable of withstanding frequent 
reversals. The run-out tables, on the other 
hand, can be of lighter construction, as they 


are only used to transport the sections, and 
reversals are rare. They can be either of the 
line-shaft type or can have individual drive to 
each roller. A very large quantity of roller 
gear is needed, and there is an opportunity in 
this respect to standardise many of the parts, 
with a consequent reduction in capital cost and 
maintenance. 

The run-out tables lead to the finishing section 
of the mill, billet shears and hot-saws being 
provided along the line to cut the material to 
length as required. The layout of the finishing 
section is dependent on the products being 
rolled and the site conditions, but in every case 
there will have to be provision for keeping the 
rolled sections straight while they cool. Hot 
banks are provided for this purpose, with 
mechanical pushers which traverse the sections 
across skid rails. 

At the end of the hot banks the cooled sections, 
cut to length previously, are straightened in 
roller-type straightening machines, and are then 
ready for dispatch. A small percentage of rails 
is still straightened in a hydraulic press, and 
provision may have to be made for this operation 
to be carried out. 


FLOW-METER FOR GRANULAR 
MATERIALS 


PNEUMATIC RECORDING INSTRUMENT 


By S. K. Dean, B.E.E., A.M.I.MECH.E. 


For measuring, recording and controlling the 
rate of flow of granular materials, a practical 
flow-meter has been developed by the British 
Iron and Steel Research Association which 
gives an output that is proportional to the 
rate of flow of material. Satisfactory tests 
have been carried out on this instrument with 
materials ranging from dry coke breeze to 
sticky iron ore; rates of flow ranging from 
1-0 lb. to 3-9 Ib. per second were recorded 
within an accuracy of + 24 percent. The output 
is recorded by an air pressure recorder and can 
be used to operate a continuous control system 
or, in conjunction with a pressure switch, an 
** on-off ” control system. t 

The flow-meter is shown diagrammatically in 
Fig. 1. It consists of an inclined plate attached 
rigidly to a horizontal beam. The beam is 
supported by a fulcrum and a force-measuring 
unit. The granular material is allowed to fall 
on to the plate near its upper edge. This applies 
to the beam a moment about the fulcrum which 
is proportional to the mass rate of flow of 
material, and which is measured by the force- 
measuring unit. 

The investigations described here show that, 
for a given rate of flow, the material may be 


* Communication from the British Iron and Steel 
Research Asscciation. 

+ Dean, Jenkins, Gledhill and Blanchard, “‘A 
Method of Automatic Control for Sinter Plant 
Feeder Tables’’. Journal of the Iron and Steel 
Institute, vol. 177, June 1954, pages 220-223. 
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Fig. 1 Principle of flow-meter: the granular 
material is allowed to fall on an inclined plate 
attached rigidly to a horizontal beam supported 
on a fulcrum and balanced by a force-measuring 
unit. The moment on the beam about the fulcrum 
is proportional to the mass flow of the material. 


allowed to fall over a large area on the plate, 
and with a large variation in velocity of impact, 
without appreciable effect on the moment on 
the beam. 

Using the laboratory apparatus illustrated in 
Fig. 2, tests were made with dry sand and coke 
of less than }-in. lumps which flowed uniformly 
from the hopper system at rates from 0-07 lb. 
per second to 0-19 Ib. per second. The moment 
caused by the flow rotated the beam about the 
fulcrum against the action of a spring. The 
rotation was proportional to the moment and 
was measured by a light and mirror system. The 
proportionality factor was determined by sus- 
pending weights from the beam. 


EFFECT OF POSITION OF IMPACT 
AND HEIGHT OF FALL 


Sand and coke were allowed to flow at a 
constant rate from 48 positions on to the plate, 
as indicated by the intersection of the vertical 
lines (marked with letters) and the horizontal 
lines (marked with figures) in Fig. 2 and the 
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Fig. 2 The apparatus used for laboratory 
investigations employed a light and mirror system 
as the force-measuring unit. 
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Fig. 3 Sand flowing at 0-069 lb. per second. 
Figs. 3 and 4 show lines joining positions of flow 
which give equal moments on the beam. 
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moment was noted for each position. Figs. 3 
and 4 show lines drawn through the positions 
from which the flow caused the same moment on 
the beams. The density of the sand was 2:5 
times the density of the coke; nevertneless the 
“contours ”’ are similar. 

The “contours” show that near the line F 
the moment was independent of the height of 
fall over a wide range. that is, the moment was 
independent of the velocity of impact. The 
moment produced by flow from any position 
within the shaded area varied by only 24 per 
cent. from the mean. 

Sand and coke were allowed to flow from the 
position X (Figs. 3 and 4) at flow rates from 
0-07 lb. per second to 0-34 lb. per second and 
the moment was measured for each rate. The 
moment was found to be proportional to the 
rate of flow of material; for both the sand and 
the coke the relationship between the moment 
and the rate of flow is 0-14 lb.-ft. for each 
1 Ib. per second. 


RECORDING FLOW-METER FOR 
INDUSTRIAL APPLICATION 


For works application a recording flow-meter 
was developed. The length of the inclined plate 
and the disposition of the plate with respect to 
the fulcrum were the same as in the flow-meter 
used in the laboratory investigation. 

The inclined plate, the beam, and the knife- 
edges of the flow-meter can be seen in Fig. 5. 
The force-measuring unit was pneumatic and 
comprised a throttle, a nozzle and a bellows. 
An air supply at 30 lb. per square inch was 
connected to the inlet side of the throttle and 
a pressure recorder with a range of 0-5 Ib. per 
square inch was connected to the common 
junction of the throttle nozzle and _ bellows. 
The pressure drop through the throttle, and 
hence the pressure in the bellows, depended on 
the flow from the nozzle, which in turn was 
governed by the proximity of the anvil attached 
to the beam. For any anticlockwise moment, 
as viewed in Fig. 5, applied to the beam, the 
beam assumed a position such that the pressure 
in the bellows just resisted the moment. The 
pressure was proportional to the moment and 
the relationship was determined by suspending 
weights from the beam. 

The damping unit comprised a bellows con- 
nected to a reservoir by a metal tube of s:nall 
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Fig. 4 Coke flowing at 0-067 lb. per second. 
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bore. The bellows and tube were always full 
of water. Movement of the beam compressed 
or extended the bellows which caused water to 
flow along the tube. Air flowed in and out of 
the reservoir through a cock which afforded a 
means of adjusting the damping. When a 
moment was applied suddenly to the beam the 
full value of the moment was recorded in one 
second. 

This flow-meter was tested with the flow from 
a rotary feeder table, using the materials listed 
in Table I. The material was allowed to flow 
for about two minutes; it was weighed and the 
mean rate of flow was calculated. The output 


from the flow-meter was recorded on a circular ' 


chart which rotated once in a minute. The 
trace was integrated by a radial planimeter and 
the mean chart reading was calculated. The 
mean rates of flow ranged from 0-92 lb. per 
second to 3-90 lb. per second. In some tests 
the flow was approximately constant; in others, 
the flow was varied by changing the speed of 
the feeder table. 
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Fig 6 Effect of position of flow on instrument 
recordings. 
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TABLE I.—Materials Used in Works Trials 
Bulk . 
' Moisture 
Material _ Content, Particle Size 
cub. ft. per cent. 
Coke .. a a? 42 2t tr-in. lumps 
Quenzaironore .. 118 2 10 per cent. 4-in.- 
1 in., 90 per 
nt. less than 
in. 
Grangesberg iron ore 167 0 5 per cent. } in.- 
4 in., 95 per 
cent. less than 
+ in. ‘ 
Northants iron ore .. 74 12 Less than % in. 














TaBLe Il.—Effect of Position of Flow on Recorder-Chart 
Reading 











. Laboratory Test Flow 
Line of Wess Tele from Level PP 
oy 
ec 
Fig. 6) | Reading go ~ Moment, prem 
on Chart | forLine F | !>-ft- | for Line F 
c .| 47 115 0-0109 115 
c’ .| 46 113 0-0106 111 
D ar 45 110 0-0104 109 
- | 108 0-0102 107 
E sal 43 105 0-0100 105 
eu 42 103 0-0097 102 
F ee 41 100 0-0095 
ice 41 100 0-0093 98 














The coke was observed to flow almost uni- 
formly from the feeder table and advantage was 
taken of this to examine the effect of the position 
of flow. The positions which were used are 
indicated in Fig. 6. The chart readings are 
given in Table II. The flow rate was 0-97 lb. 
per second. When expressed as percentages of 
the reading for flow along line F, the readings 
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Fig. 7 Auxiliary plate to avoid sticking material 


building up on inclined plate. 
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Fig. 5 A recording flow-meter used in works trials employed a pneumatic 


force-measuring unit. 


match closely those obtained during the labora- 
tory experiment with coke flowing from the 
level indicated by the line PP. 

The flow-meter was then lowered so that the 
flow was along the line F but the height of fall 
was 5 in. greater. The increase in the height of 
fall reduced the chart reading by 24 per cent. 
This agrees with the results obtained during the 
laboratory experiment (Fig. 4). 

A graph of the mean chart readings plotted 
against mean flow rates for 16 trials showed that 
the mean chart readings were proportional to 
the mean flow rates with an accuracy of 24 per 
cent. of the highest reading. A flow of 1 Ib. 
per second caused a moment of 0-146 lb.-ft. 
This can be compared with a value of 0-14 lb.-ft. 
obtained in the laboratory experiment with 
flow rates of one-tenth the magnitude. 


USE WITH STICKY MATERIAL 


The Northants iron ore used in the works 
trials had been finely crushed and contained 
12 per cent. moisture. In a preliminary trial 
the ore rapidly built up on the upper portion of 
the plate; an auxiliary plate was therefore added, 
as shown in Fig. 7. In subsequent trials only 
a thin layer of ore adhered to the flow-meter 
plate, and the results were consistent with the 
results of other trials. 

The characteristic curves given in Figs. 3 
and 4 are for one plate and fulcrum arrangement. 
They can be varied by changing the size or the 
shape of the plate or its disposition with respect 
to the fulcrum. For example, characteristic 
curves more suitable for a given practical 
application of the flow-meter may possibly be 
obtained by using a curved plate. 


xk * 


SIR GEORGE BEILBY MEMORIAL 
AWARDS 


The administrators of the Sir George Beilby 
Memorial Fund, representing the Institute of 
Metals, the Royal Institute of Chemistry and the 
Society of Chemical Industry, have made two 
awards from the Fund for 1954, each of 150 
guineas. The recipients are Dr. H. K. Hardy, 
M.Sc., A.R.S.M., and Dr. J. W. Menter, M.A., 
A.Inst.P. The award to Dr. Hardy has been 
made in recognition of his work in physical 
metallurgy, with special reference to precipitation 
hardening and to the thermodynamics of phase 
equilibria in alloy systems. The award to Dr. 
Menter is in recognition of his work on surface 
phenomena with special reference to his applica- 
tion of electron optical techniques. 

Awards from the Fund are made to British 
investigators in science as a mark of appreciation 
of distinguished work, particularly in such fields 
as fuel economy, chemical engineering and 
metallurgy in which Sir George Beilby’s special 
interests lay. 

The address of the convener of the adminis- 
trators of the Sir George Beilby Memorial Fund 
is c/o The Royal Institute of Chemistry, 30 
Russell-square, London, W.C.1. 
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CIRCUIT-BREAKER PERFORMANCE’ 
TEST PROCEDURES REVIEWED 
By J. Christie, H. Leyburn, B.SC.(ENG.), and J. F. Bird, M.C., B.SC.t 


The outstanding feature of oil circuit-breakers 
when breaking a short-circuit is that they 
generate their own arc-extinguishing gases. 
The pressures produced at large currents are 
high and the most common kind of failure is 
mechanical. At lower currents the problems 
that may arise are associated with the control of 
long arcs, the minimisation of oil carbonisation, 
the limitation of over-voltages and the with- 
standing of high shock pressures in the arc- 
control pots. 

In air-blast circuit-breakers arc-extinguishing 
does not increase with the magnitude or duration 
of the current. Failures with large short- 
circuit currents may be due to the inability of the 
air to de-ionise the arc path. At lower currents 
testing is mainly concerned with finding whether 
any objectionable over-voltages are produced. 
The effects of rate of rise of restriking voltage 
are of fundamental importance. 

Testing of air-break circuit-breakers is largely 
concerned with checking that the arc can be 
extinguished without producing any tendency 
to flashover. Other problems include the 
correct switching-in of magnetic field coils and 
the effectiveness of the means used for forcing 
small currents into the arc chute. 


SHORT-CIRCUIT CONDITIONS 

It is essential that tests should be based as 
closely as possible on both short-circuit and 
normal service conditions. The former include 
a wide variety of breaking duties, ranging from 
the rated breaking current down to the limited 
currents corresponding to remote faults; duties 
relating to making on a fault and carrying 
through fault currents; and duties involving 
breaking under conditions of loss of synchronism, 
auto-reclosing, among others. 

The severity of the test is determined by the 
current, voltage, power factor and circuit 
configuration. The effects of symmetrical cur- 
rents are reasonably straightforward and con- 
sistent, but the asymmetrical test is inadequately 
defined in present specifications. In addition to 
specifying the current and degree of asymmetry 
at contact separation it should be stipulated 
that in at least one of the three breaks constituting 
the duty cycle, arc-extinction must take place 
after a major loop and in no case must the 
period of arcing be less than the normal period 
for the particular duty. The rate of direct- 
current decrement should also be specified and 
to cater for this a maximum power factor of 
0-075 should be used. 


VOLTAGE ASPECTS 


With circuit-breakers in which the arc voltage 
tends to be high, the test voltage must not be 
reduced to such an extent as to limit the value 
of the former; otherwise the tests cannot be 
considered the equivalent of full-scale tests. 
With both air-blast and air-break circuit-breakers 
no reduction in test voltage is permissible; in 
the latter case because the ability to clear short- 
circuit currents is associated fundamentally with 
high arc voltages. 

It is becoming the practice to define restriking 
voltage severity in terms of the rate of rise of 
recovery voltage and amplitude. Where satis- 
factory results are obtained with a single- 
frequency transient that is greater than the 
service transient, the circuit-breaker will also be 
satisfactory in service. Where the transient is 
multifrequency the same method may impose 
undue stress on the circuit-breaker and methods 


* Paper entitled “ Proving the Performance of 
Circuit-Breakers with Particular Reference to those 
of Large Breaking Capacity,” read before the 
Supply Section of the Institution of Electrical 
Engineers on Wednesday, March 23. Abridged. 
as Rie y authors are with A. Reyrolle and Company, 

imited. 


have been devised, notably by the Association 
of Switchgear Testing Authorities, whereby 
equivalent single-frequency transients can be 
used as a measure of severity. 

An assessment of the effects of the restriking 
voltage transient on different types of circuit- 
breaker is useful to the testing engineer. In air- 
blast circuit-breakers the rate of rise of electric 
strength may increase only slightly (with build-up 
of pressure) as the arc continues. A small 
change in the rate of rise of recovery voltage 
may therefore be critical as between success and 
failure. In the case of oil circuit-breakers, the 
rate of rise of electric strength increases pro- 
portionally at each current zero. A_ small 
change in the rate of rise of recovery voltage is 
then likely to affect the arc duration by only a 
single loop one way or the other. The need for 
standard values of rates of rise of recovery 
voltage is very great and a considerable amount 
of work has been done to assess the values that 
may occur. 

The instantaneous voltage at current zero is 
determined by the power factor, which therefore 
has a marked effect on the amplitude of 
the restriking voltage; the reduction in the 
amplitude may be considerable when the power 
factor is high. The configuration of the circuit 
may influence the circuit-breaker under test in 
a variety of ways and care must therefore be 
taken to ensure that the arrangements are in 
accordance with service conditions. 


SINGLE-PHASE TESTING 

There is little difficulty in reproducing the 
short-circuit conditions discussed above in most 
modern testing stations for circuit-breakers 
rated up to, say, 750 MVA. With large breakers 
the cost of building stations for full-scale tests 
is prohibitive and means must be found to 
prove them by single-phase, unit or synthetic 
tests. 

When relating single-phase tests to the corre- 
sponding three-phase tests the correct test 
voltage must be determined. The value given 
in the international specification I.E.C. 56 and in 


British Standard 116 is 1-5 V/4/3, where V 
is the system voltage. On a very high-voltage 
system, in which the maximum root mean 
square voltage to earth which may exist on a 
sound phase when there is an earth fault on one 
of the other phases is 0-8 V; the maximum 
recovery voltage which may appear momentarily 
across the break of a circuit breaker is also 0-8 V, 
or 1:38 V/4/3. To maintain a high recovery 
voltage in single-phase testing is thus unneces- 
sarily severe. There may therefore be justifica- 
tion in the case of circuit-breakers for use on 
effectively-earthed systems for making single- 
phase tests at V/+/3, or possibly 1-2 V/1/3, 
leaving the lower test duties to be carried out at 
1-5 V/V/3. 
UNIT TESTING 

Unit tests are proving satisfactory for large 
multi-break circuit-breakers, provided the voltage 
distribution can be measured; it can be demon- 
strated that this is unimpaired by the arc and 
post-arc conductivity effects. The unit test 
voltage is derived from these tests, the measure- 
ments being best made with full current, the 
highest obtainable voltage and simultaneously 
on as many breaks as possible. When making 
such tests the rate of rise of recovery voltage is 
reduced in proportion to the unit test voltage. 
This is of great advantage when tests are being 
made at outputs where the test-plant rate of rise 
is lower than in service. The authors consider 
that unit testing, together with single-phase 
testing, will provide the main basis for proving 
large circuit-breakers for some years to come. 

There are three main types of synthetic testing. 
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In the first the current is drawn from a lower 
voltage source and the full recovery vol ige js 
automatically applied at every current zer bya 
switching device. In the second a conde ser jg 
charged from a low-power source anc then 
discharged, usually with a 50-cycle osci! ation, 
though the circuit-breaker under test The 
third consists of testing a scale model anc extra. 
polating the results. None of these m :thods 
is yet suitable for the formal proving of « ircuit. 
breakers. 


MECHANICAL EFFECTS 


It is essential to prove that any aut matic 
instantaneous tripping feature operates cc ‘rectly 
under short-circuit conditions; and circuit. 
breakers which are intended to close and l:tch-in 
must be shown to be capable of doingso. Onthe 
electrical side, the extent and effects of arcing 
before the contacts touch must be checked, 
This can be done completely only if tests are 
made with full voltage and current. The 
mechanical effects associated with short-time 
currents are to some extent covered by the 
making current tests, but troubles such as 
contact chatter and thermal effects may occur 
during the period of short-time current flow, 
Test voltage plays virtually no part in these 
tests and it is therefore permissible to make 
them at the lowest convenient voltage. 

In certain circumstances the stresses imposed 
by a make-break duty may be more severe than 
either a make or break test made separately, 
If the test duty laid down in the British Standard 
specification is split, as is permissible, a supple- 
mentary test should be performed with the object 
of making the current comply as closely as 
possible with the specified values for the making 
and breaking duties. Where this is not possible, 
the circuit should be set for the required making 
current and if the breaking current is slightly 
low the test should be acceptable. 


HIGH-SPEED AUTO-RECLOSING 


High-speed auto-reclosing is usually associated 
with large high-voltage circuit-breakers. In 
service, the dead-time of the circuit must not be 
less than the time required for the path of the 
fault arc to be de-ionised, typical minimum values 
at voltages over 100 kV being 10 to 15 cycles, 
This test duty can usually be reproduced at 
testing stations. The more complicated auto- 
reclosing duties are, however, difficult to re- 
produce, although there is a possibility of 
simulating them by a succession of B-t-MB 
duties (where ¢ is the dead time of the circuit) 
made at intervals of, say, 3 minutes. When a 
circuit-breaker has been proved by full-scale 
or unit tests for normal break duties, the auto- 
reclosing performance need only be checked at 
100 per cent. rating and at the current giving the 
longest arc. 

When breaking single-phase and two-phase 
short-circuits with a circuit-breaker, all three 
poles of which are coupled, the possibility of 
uneven mechanical stressing should be checked. 
Large high-voltage circuit-breakers controlling 
tie-lines between power stations may have to 
open when there is loss of synchronism and where 
consequently very high voltages might appear. 
The most severe duty, where solid earthing is the 
most common practice, would be to_ break 
25 per cent. of the rated short-circuit current 
at 2 V/\/3 (or possibly 2-1 V/V/3). A test at 
these values is therefore all that is required. 
A circuit-breaker should be able to break 
reactive fault currents between the 10 per cent. 
rating and the highest transformer magnetising 
currents, but an additional test at 5 per cent. will 
usually be adequate. 


NORMAL SERVICE CONDITIONS 


The load switching duty in circuit-breakers will 
nearly always be easier than that of breaking 
limited short-circuits, except possibly where the 
normal load current is high or where the number 
of operations in service is abnormally large. 
Experience indicates that the over-voltages 
produced in service by breaking transformer 
magnetising currents are moderate, the h:ghest 
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ng where tap-changing reactors are used. 
-breakers which are suspected of pro- 
high over-voltages should be checked 
the known characteristics of a similar 
breaker, which has been tested with an 
‘y power transformer. 

breaking of line-charging currents gives 
rise t two main problems: the production of 
over-\ oltages and the setting up of high shock 
pressu “es in the arc-control pots. These become 
increasingly important at voltages above 100 kV, 
owing to the increase in the dielectric energy 
stored in the capacitance of the cables or over- 
head lines. In testing stations equipped with 
capacitors and reactors to simulate overhead 
lines and cables, it is possible to make tests in 
which the magnitude of the over-voltages set up 
and the severity of the impulse pressures are 
comparable with those on actual networks. 
The closeness of this relationship, however, is not 
easy tO assess and it is suggested that proving 
tests should be made on lines similar to those 
followed for magnetising-current switching. 
Where large capacitor banks are not available 
a good idea of the number of the major restrikes, 
which occur when the arc has been extinguished 
for more than one quarter of a cycle can be 
obtained by switching small charging currents 
and deducing the probable over-voltages. No 
indication of shock pressures can, however, be 
obtained in this way.. In testing shunt capacitors 
it is necessary to allow for the conditions where 
those connected to the supply side are similar in 
size to or larger than those being switched. It is 
also important to match the source inductance 
to the load capacitance, so that when the latter 
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is connected the steady voltage rise is not more 
than, say, 20 per cent. 


TESTING FACILITIES 


Although testing-station output can never 
hope to keep up with system fault capacity, 
the gap can be narrowed by single-phase unit 
tests, and a new station has been built which 
is capable of proving the largest single unit 
likely to be made in the foreseeable future.* 
In the United States, as well as in France and 
elsewhere on the Continent, field tests on actual 
power systems are playing a prominent part. 
It is, however, important to recognise that they 
do not provide a complete answer, either in 
respect of development or proving. As regards 
the latter, the limitation imposed by the arrange- 
ment of a service network will usually prevent 
the full range of tests from being adequately 
covered. Limitations are also imposed by the 
fact that in most cases the circuit severity is only 
moderate and will often be less than in other 
locations. 

Testing-station tests, being more convenient, 
should form the main basis for development 
and proving, field tests being used to check 
the extrapolation which will always be needed 
for large high-voltage circuit-breakers and 
for correlating system conditions with the 
actual arrangements at the testing stations. 
To obtain the greatest benefit from field tests 
they should be made not at one centre but at a 
number of selected points where firm platforms 
can be erected. 


* ENGINEERING, Vol. 177, page 442 (1954). 


ENERGY FROM THE WIND 
ELECTRICAL GENERATION IN ISOLATED PLACES 


Man has used energy from the wind for pumping 
water and grinding corn since the Fifth Century 
A.D. and probably many years before that, but it 
is only recently that a systematic investigation 
has been made into the characteristics and 
possibilities of wind power. In a paper delivered 
to the Supply Section of the Institution of 
Electrical Engineers on March 31, 1955, Mr. 
E. W. Golding, M.Sc.Tech., M.I.E.E., reviewed 
the efforts made and being made to convert 
the power in the wind to a form that can be con- 
veniently used. He divided his paper into four 
main sections: wind-power characteristics, wind- 
driven machines, research and development, 
and the economy of wind-power utilisation. 
Extracts from the paper are given below. 


WIND CHARACTERISTICS 


The power in a wind stream of cross-section A 
and moving with velocity V is 4(pAV) V2, or 
+p A V*, where pis the density of the air. Express- 
ing the power in kilowatts, A in square feet, 
and V in miles per hour, and using for p the 
standard value of 1,201 g. per cubic metre (at a 
barometric pressure of 1,000 millibars and 
290 deg. K.) the formula for the power becomes 
> 
Senin’ 3 
108 A V°. 

When the wind speed is 30 m.p.h., for example, 
a windmill rotor of 50 ft. diameter is met by a 
column of air the power in which is 265 kW. 
But the rotor cannot extract all this power. It 
has been shown that the fraction which can be 
extracted, called the power coefficient, C,, has 
a maximum value of 16/27 (59-3 per cent.). 
Mechanical losses, and those in the generator 
and control gear, further reduce the power output 
from the wind-driven machine so that the 
Overall power coefficient, C,,, may not greatly 
exc‘ed 40 per cent. Since the wind is a free 
sou'ce of energy the low power coefficient 
IS | ot directly important; a reduction of the 
PO\ er output to 40 per cent. can be corrected 
by increasing the rotor diameter in the ratio 
Vv 2:5):1. The effect is to increase the cost 
of he windmill because of the larger rotor which 
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is needed. This, together with the - initial 
disadvantage of the low density of the air, con- 
stitutes one of the two main difficulties in using 
wind power economically. The other is the 
inconstant nature of the wind. 

Although, even in very windy places, one can- 
not rely upon wind at any given time, the varia- 
tions in the annual average wind speed at a 
site do not generally exceed + 10 per cent. of 
the long-term mean. Wind is therefore a depend- 
able source of energy but an unreliable source 
of power. 

The annual average wind speed is the best 
guide to the energy which may be obtained, and 
this varies over the world from about 2 m.p.h. 
to 50 m.p.h. At most of the places where the 
economic use of wind power may prove feasible, 
the wind régime, as expressed by the velocity- 
duration curve (see Fig. 1), takes the same 
general form with small percentages of calms 
and of hourly wind speeds above 60 m.p.h. 


ANNUAL ENERGY OUTPUT 


The annual output of energy from a wind- 
driven generator of given capacity depends 
mainly on (a) the wind régime at the site, and 
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Fig. 1 Velocity and power duration curves for a 

site at Mynydd Anelog, Wales. Ordinates of the 
power duration curve are not shown. 
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(b) the operating range of wind speeds chosen in 
designing the machine. 

The velocity-duration curve for a site, drawn 
from an analysis of the measured hourly wind 
speeds there, gives the number of hours in the 
year during which the speed equals or exceeds 
any particular value. Fig. 1 shows the velocity- 
duration curve for the Electrical Research 
Association’s wind-measuring station at Mynydd 
Anelog, in Caernarvonshire (annual average 
wind speed, V,,, is 26 m.p.h.). The power- 
duration curve shown is obtained by cubing the 
ordinates of the velocity-duration curve. 

It would be uneconomical to design an aero- 
generator to operate over the whole range of wind 
speeds. The machine is designed to cut-in at 
a low wind speed, V,, at which its output is merely 
sufficient to supply its own power losses. At the 
rated wind speed, V,, which is chosen to be 
some 5 to 10 m.p.h. higher than V,, for the site, 
the plant produces its full rated power, while for 
high wind speeds, up to the furling point, V,, 
when it may be shut down to avoid damage, the 
output is controlled to the full rated value, P,. 
The control is by some form of governor, which 
in effect, spills the excess power. Referring to 
Fig. 1, the unshaded area lying under the full- 
output line and the power-duration curve over 
the operating range is proportional to the annual 
output of energy. The specific output, T,, 
expressed in kilowatt-hours per annum per 
kilowatt, is the equivalent number of hours at 
full output. It is obtained by dividing this area 
by that of the surrounding rectangle (shown 
broken). Specific output is a function of the 
shape of the power-duration curve and of the 
operating range of wind speeds used. It is thus 
reasonable to speak of the specific output of a 
site as x kWh per year per kW for a rated wind 
speed of y m.p.h. 

The effect of reducing V, from 30 m.p.h. to 
25 m.p.h. is a great reduction of the annual 
output of energy from a machine with a given 
rotor diameter. But this is accompanied by an 
increase in T,, as represented by the ratio of area 
under the power curve to the area of the surround- 
ing rectangle. Table I shows how T, varies with 
the operating range of wind speeds chosen in the 
design of the machine. 


Tasie I. Variation of Specific Output with Rated Wind 


























Speed 
Operating range Specific 
—m Ts 
Cut-in Rated wind Furling AM © 
speed, V,. speed, Vp speed, V; 26 m.p.h.) 
mph. | mph. | mph. | kWh/year/kW 
24 4s 60 2,000 
21-5 40 60 2,600 
18-5 35 60 3,400 
17 30 60 4,400 
13 | 25 60 5,500 


As the work of analysing the wind records 
from selected measuring sites in Great Britain 
progressed, it became clear that the velocity- 
duration curves were all of similar shape, especi- 
ally over the range which might be employed for 
wind power. A very important fact thus 
emerged, namely that V,, for a site could be 
accepted, for estimation purposes, as a sufficiently 
accurate—though indirect—measure of . the 
specific output. The importance of this for 
wind survey work is easy to understand; a 
simple counter instrument measuring run-of- 
wind, in miles, from which the mean wind speed 
is easily calculated, can be used for most of the 
measuring stations, instead of a more complicated 
and expensive wind-recording equipment giving 
hourly wind speeds which must subsequently be 
classified from analysis of the records. 


TYPES OF WIND-MACHINE 


To obtain power from the wind one must place 
in its path a machine which, by retarding it, can 
extract some of the kinetic energy contained in 
the passing air. 

The wind machine with vertical axis is called 
the panemone. The cup anemometer is an 
example of this type, but it is not a suitable type 
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for electrical generation due to low efficiency 
and low rotational speed. The propeller, or 
wind-wheel, type of wind-machine has been 
developed in a variety of forms, some of which 
are listed in Table II. The design capacities 
range from 45 to 7,500 kW (with twin rotors) 
for rotor diameters of 43 to 225 ft. and rated 
wind speeds of 24-6 to 35 m.p.h. There is 
agreement on the number of blades as 2 or 3, 
and variation of blade pitch is used in most 
designs. Blades in smaller machines can be 
made of wood, but for those in Table II stainless 
steel and aluminium alloy are the most probable 
alternatives. In some cases the blades are 
flexibly mounted so that they can cone or drag 
to relieve the stresses at the rods of the blades 
under fluctuating wind conditions. 

To attain the high speeds of rotation necessary 
for the generators most machines have some 
form of gearing. This can be housed aloft in 
the nacelle where the generator is, or the power 
can be transmitted through bevel gears and a 
vertical shaft to the bottom of the power. An 
Andreau-type generator at Prae Wood, made by 
Enfield Cables, Limited, Victoria House, London, 
W.C.1, for the British Electricity Authority, and 
described in our issue of March 25 (page 371), 
disperses with mechanical linkage, the power 
being transmitted hydraulically by a column of air. 


RESEARCH AND DEVELOPMENT 


The Electrical Research Association’s wind 
power research programme has been based on 


Loads, Some of Which Have Inherent Storage 


tour main requirements: finding windy sites; 
making an aero-generator to operate satisfac- 
torily; testing the performance of the machine; 
studying the methods of loading to ensure that 
the available wind energy is fully used. 

The sites sought were those that were windy 
enough for a specific output of 4,000 kWh per 
year per kW to be obtained from an aero- 
generator with a rated wind-speed of about 
30 m.p.h. Meteorological Office data on wind 
régimes for observation stations in Great 
Britain were studied, and analyses were made to 
relate them to wind-power possibilities. Follow- 
ing this preliminary work, wind surveys were 
started in the especially windy western districts. 

With the valuable aid of local observers, wind 
measurements have been made by counter-type 
cup anemometers, mounted on 10 ft. poles and 
giving the run-of-wind, in miles, at most sites. 
On others, 30 ft. poles, carrying electrically- 
contacting cup anemometers and used with 
specially-built recorders, have been installed. 
These give hourly wind speeds from which 
velocity-duration curves are plotted. Compari- 
sons are made with the long-term records from 
local Meteorological Office stations. At a few 
sites 70 ft. masts, carrying anemometers and 
wind-direction indicators at different heights, 
have been used with photographic and impulse 
recorders to determine the vertical wind gradients 
over the hill summits. 

Located in districts with mean annual wind 
speeds ranging from 12-5 to 17-5 m.p.h., the 


TABLE II. Dertaits or AERO-GENERATORS WHICH HAVE BEEN OR ARE BEING DEVELOPED 
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Item Design dia- | speed, | Generator | Form of rotor nt tip speed of | above weather- 
meter Vp | speed rotor ground cocking 
ratio 
Ft. M.p.h. kW R.p.m. Ft. 
. | . | | | 
(i) | a | 98 | 24-6 100 | Three blades | Variable pitch | 4-75 | 30 76 | Tail vane and 
(Balaclava | posed | by flaps | electric drive 
(ii) | P. H. Thomas | 200 34 7,500 Twin, three- | Speed i | i i 
: | A " peed control 9 | Variable 475 | Electric drive 
(ates poe | ee to - blade —— gen- | | maximum | } 
| Gomeidion’ \ | rom | erator field | 42-75 | 
(iii) ye og 200 | 30 gta Two blades —_ — con-| 12 | 50 | 150 | — 
A bs rol: electro- | 
tion Board | generator) mechanical | 
7 > system 
tiv) | Smith-Putnam | 175 30 1,250 Two blades Hydraulic pitch 6 29 ; 110 | Yaw vane. 
| (Synchro- (rectangular | control | Servo-mech- 
| nous form) through _fly- | anism. 
} | generator) ball governor Hydraulic 
’ | ‘ | yaw motor 
0 | Merrett | 7 | | cities] Wea otnted "usrataneney 27% | > | 138) Me coo 
| per | .| tripod), to e 
and Power) | generator)| 114 deg. twist, | Start/stop by | | . whee Gecush 
| fixed coning pilot windmill | centrifugal 
Pare es fluid 
: } } } j whee 
(vi)| John Brown |= = 50 | 33 | 100 Three blades, | Hydraulic con- | 65 | im | Amnesnetio 
| —— coquené, ~_ pd blade | electric control 
4 i | | 
| | to cone and | 
is drag | 
(vii) | Enfield Cables 80 30 100 Two hollow | Automatic | — | Variable 100 Self-orienting 
(Synchro- | blades pitch control | maximum but assisted by 
nous by hydraulic |} 95-4 wind-sensitive 
generator) system. | power control 
| Variable | system 
as | coning | 
(viii) Dah) 4 | 2 : 45 Three blades Blade-tip rota- | 5-4 | 56 | 66 | Yawing vane 
(Induction ; tion, _ spring | | | and electric 
| generator) | controlled | | } | mioior drive 
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chosen sites have been found to have mean win 
speeds of up to 29 m.p.h. Out of 65 hill sites 
of altitudes from 150 ft. to 2,795 ft., 39 havea nual 
mean wind speeds exceeding 20 m.p.h., with 
estimated specific outputs (for V, = 30 m ph) 
from 3,000 to 4,750 kWh per year per kW. 
Measurements have been made of the spee ds of 
gusts of wind, and it has been calculated th. t the 
energy contributed by a gusty wind is not ikely 
to exceed that calculated from hourly neap 
speeds by more than 2 or 3 per cent. 

The construction of wind-power plans of 
significant size was not within the scope of the 
E.R.A’s researches, but was undertaken by the 
British Electricity Authority and the Norih of 
Scotland Hydro-Electric Board. Both placed 
orders for 100 kW _ wind-driven generators, 
The B.E.A.’s plant, erected at Prae Wood, near 
St. Albans, has already been described in detail, 
The plant in Scotland is that detailed as number 
(vi) in Table II. It was erected during 1951-52, 
on Costa Hill, Orkney, and has since been 
subjected to a number of trials. There are many 
difficulties, some of an unexpected nature, to be 
overcome in the development of a machine of 
this kind and in its operation on a very exposed 
site where the weather conditions are often 
severe. It is not surprising, therefore, that 
modifications have had to be made as a result of 
the trials. These modifications have been 
connected particularly with the methods of blade 
mounting and pitch control. For technical 
reasons, also, the blade-circle diameter has been 
reduced from 60 to 50 ft., while the rated wind 
speed has been increased from 30 to 35 m.p.h. 
which is more economical under the wind 
régime at Costa Hill. Since its erection the 
structure has withstood several very severe gales 
without damage. The machine has generated 
its full rated output during test and has been 
subjected to loads of up to 150 kW for short 
periods. It has run in wind speeds up to 
70 m.p.h. Following the experience gained, its 
manufacturers are now undertaking the design 
of a 250 kW aero-generator. 

The cost of energy production by wind power 
is governed by the annual charges for interest, 
depreciation and maintenance of the plant, on 
one hand, and by the annual energy output on 
the other. The economy can be judged only by 
comparison of this cost. with that for alternative 
means of energy production. Where electrical 
energy is cheap, large wind-driven machines must 
be located at sites with high mean wind-speeds 
if they are to be competitive, but where generating 
costs are high, smaller machines and lower 
wind-speeds may prove economically practicable. 
Thus the question of economy is relative rather 
than absolute. It is also closely connected with 
the cost of providing storage to cover calm 
spells. Storage of energy by a battery, or by 
any other means involving the provision of 
equipment which serves no other purpose, is 
expensive and, even when used in only a limited 
degree, may double or treble the cost of the 
energy. 

Under most circumstances, however, it is 
important that every kilowatt-hour of energy 
generated by the wind-power plant shall be 
utilised. This calls for its acceptance at the 
random times of its occurrence, and if storage 
is essential it should be by means of loads having 
inherent storage so that no great additional costs 
are involved in affording it. 

Fig. 2 shows diagrammatically the relation of 
the wind to other sources of power. Wind- 
driven plants are divided arbitrarily into three 
groups, those below 10 kW, between 10 and 
100 kW, and over 100 kW capacity. In all 
cases the costs of using them must be closely 
compared with the costs of other methods of 
energy production. The wind-driven plant 1s 
generally suitable in isolated places, and it Is 
very’often in the isolated places where the wind 
régimes are suitable. 

It is only over the last few years that there has 
been systematic investigation into wind-power, 
but once its limitations and possibilities are 
clearly known, development of suitable plant can 
proceed rapidly. 
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MAKING AEROPLANES INDEPENDENT 
OF RUNWAYS 


LAUNCHING SYSTEMS 


The Eighth Louis Bleriot Lecture was given before 
the Royal Aeronautical Society in London recently 
by M. Georges Hereil, Director-General of the 
Société Nationale de Constructions Aéronautiques 
du Sud-Est (S.N.C.A.S.E.), who chose for his 
subject ‘“* Making Aeroplanes Independent of 
Runways.” M. Hereil’s lecture, which included 
films of two French developments, the Arbaléte 
(a form of catapult) and the Baroudeur trolley- 
launched aircraft, dealt with short-term solutions 
for the problem of eliminating runways that could 
be applied rapidly to orthodox aircraft, and was 
not concerned with vertical take-off and other 
engine power devices, aerodynamic developments 
or rocket applications. The lecture was in two 
parts, in the first of which M. Hereil considered 
the limitations of runways principally from the 
military viewpoint—their cost, time of construc- 
tion, and vulnerability. In the second part of the 
paper he discussed means for making aeroplanes 
independent of runways, in three categories— 
those needing both ground equipment and power 
supply (catapults); those needing ground equipment 
without a fixed power system (metal tracks such 
as P.S.P., launching ramps, rail trolleys, cable- 
ways, ground-braking systems); and those needing 
neither ground equipment nor a fixed power 
system (low-pressure tyres, crawler tracks, skis 
and skids). Finally he described the combined 
skid and trolley system as applied in the Baroudeur. 
We give below extracts from his paper dealing 
with recent French developments in catapults, 
cableways, and trolley systems of particular 
interest. 


For catapults in the field the whole installation, 
including the power supply, must be of a weight 
which can be easily transported across ccuntry. 
The dismantling and re-assembly must not 
involve excessive time and labour. Finally, the 
delay between launching one aeroplane and the 
next must be as short as possible. 


THE LATECOERE CATAPULT 


The Latécoére catapult, the most recent French 
field catapult designed for easy transport and 
assembly, comprises a closed tube containing a 
piston driven by compressed air. A cable is 
attached to the piston and, after passing round 
a guide pulley, pulls a trolley. This trolley, 
which runs on rails, carries the aircraft to be 
launched. The rails and cylinders, mounted on 
an iron framework, form a complete structure of 
five sections which fit together end to end 
(Fig. 1). The sections are mounted on trailers 
and are assembled by bringing the trailers one 
behind the other and jacking them up to the 
same level. To transport them by road each 
trailer is attached to a tractor. Three of these 


carry compressors driven by the tractor engine; 








AND LANDING SKIDS 


the first section contains the trailer braking 
equipment and the last section the equipment for 
hoisting the aeroplane into position. This 
60 m. ramp (50 m. for launching and 10 m. for 
braking) can be assembled in three hours on 
level ground. The launching rate is expected to 
be five light aeroplanes in five minutes and the 
launching speed is 75 m. per second. 

The cost of launching is small, and the possi- 
bilities of camouflaging a 60-m. ramp are excel- 
lent. Compared with a runway, the launching 
rate of a catapult is limited to some extent by 
the time needed to load aircraft on to it. Fora 
high launching rate with no time wasted, several 
catapults would be needed for each launching 
station, with a corresponding increase in cost of 
equipment and transport. 

The problem of landing still remains. If 
however, the aeroplane were equipped with, 
skids instead of wheels it could land on any type 
of small field without the use of ground braking 
devices, but there would be the difficulty of 
hoisting the machine on to the catapult. 


THE ARBALETE 


The Arbaléte, a particular type of catapult 
designed in 1939 by M. Fieux, consulting engineer 
of the Société des Forges et Ateliers of Creusot, 
comprises in principle (i) a trolley, carrying or 
towing the aeroplane to be launched, placed on 
the rails; (ii) a reeving system with fixed arid 
moving sheaves; and (iii) a system for supplying 
and storing energy. (Fig. 2.) 

In the launching position the trolley is attached 
to the cables to form an acute-angled V, the 
cable being kept taut by pressure (compressed air, 
for example). The aeroplane is held near the 
tail by a hold-back link which is released as soon 
as the forward thrust reaches a predetermined 
value (this link is not shown in the diagram). 
The launching run ends when the cable becomes 
perpendicular to the aircraft’s path, but the 
trolley continues under its own inertia and is then 
braked by the same power which is used for 
launching. 

The same equipment could be used to reduce 
the landing run. In this case the aeroplane is 
not carried on the trolley but runs on the ground 
attached to the cable. The Arbaléte is then 
automatically re-loaded for a new launching and 
no energy has been consumed. Alternatively, 
re-loading can be done by a tractor or a winch 
bringing the trollev back to the starting point. In 
this case a small amount of energy is used up. 

A few months ago in France, the Arbaléte was 
applied to an artillery observation aeroplane, 
the NC 856, weighing about 900 kg. In this 
application the rail and trolley were not neces- 
sary, and the machine ran directly on the ground. 
The cable was passed round a system of sheaves 
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lig. 1 The Latécoére field catapult, which is pneumatically operated, is built up from five trailer-mounted 
‘-etions and can be assembled in three hours. Air is supplied from compressors on the haulage tractors. 
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Fig. 3. Plan view of the Arbaléte NC.856 appli- 


cation. For clarity the take-off and landing 

positions of the aeroplane are shown at right 

angles to each other. Actually the system pro- 

vides a choice of four possible take-off and landing 
directions. 


anchored by steel stakes to form a square of 
side 12 m. (Fig. 3). so as to give four possible 
take-off and landing directions. The power 
system comprises a piston driven by compressed 
air from an oleo-pneumatic accumulator. For 
landing the NC 856 is equipped with a retractable 
hook which pulls the cable and piston in the 
direction opposite to that during take-off, thus 
returning oil to the accumulator. 

The following results were obtained : (i) take- 
off in 22 m. instead of 110 m., (ii) landing in 
14 m. instead of 90 m. 

For the aeroplane in question the installation 
requires only two strips of ground at 90 deg., 
50 m. long and 4 to 5 m. wide. A team of four 
men can install the Arbaléte in two hours. 

In this NC 856 version, the Schneider-Fieux 
Arbaléte furnishes an ideal solution to the 
problem:—minimum maintenance, easy trans- 
portation by truck and low price per unit (a figure 
of 8 million francs has been quoted). 

Moreover, for an artillery observation aero- 
plane, the launching rate of one every two or 
three minutes is ample. 

For combat aeroplanes, requiring a trolley or 
track, there is little to choose between the 
Arbaléte and the Latécoére catapult. 


TAKE-OFF AND LANDING ON CABLES 


The cable take-off system designed a few 
years ago by M. Renollaud, of the French 
D.O.P. Company, applies essentially to aircraft 
equipped with landing skids. 

A light iron track is laid on the ground 
(Fig. 4). The rails are made with grooves which 
fit the aeroplane skids and along each groove lies 
a hempen rope, 35 mm. in diameter, impregnated 
with kerosine; the aeroplane skids are also 
grooved lengthways, the cross-section being semi- 
circular, corresponding to that of the rope. 
During the take-off run the machine slides on 
the ropes which act as guides. A pipe at the 
front of each skid pours kerosine into the grooves 
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and thus the runway is lubricated by the aircraft 
itself. The coefficient of friction of the chro- 
mium steel skid on the kerosine-impregnated 
rope—which several tests showed to be the best 
combination—is 0-08 (the coefficient of a high- 
pressure wheel is 0-03 and of a very-low-pressure 
wheel is 0-12). The effectiveness of the guiding 
system, which determines the lateral stability, is 
excellent. Finally, there was no wear, either to 
the cable or the skid, after a number of launch- 
ings corresponding to considerable use. On this 
basis, M. Renollaud designed a practical applica- 
tion of his system to the Mistral fighter with a 
Nene turbo-jet, and obtained a reduction in 
take-off run of about 60 m. 

In comparison with other fixed-installation 
systems, for the same take-off frequency the 
D.O.P. system needs a smaller number of 
launching units. The length is about the same 
as that of an ordinary runway. If take-off 
rockets were used, the run could be shortened, 
thereby reducing the weight of the installation. 
Finally, the possibilities of camouflage are very 
good and the same piece of ground can be used 
for take-off and landing, the grooves being sunk 
into the ground with only the cable projecting. 


SKIS AND SKIDS 


The Baroudeur was the first example of the 
use of skids on a combat aeroplane as the normal 
means of landing, although they had previously 
been tried on experimental and target aircraft. 
The reason for adopting skids was simply to 
avoid the use of runways. 

The possibility of obtaining increased hydro- 
dynamic lift by the use of water-skis, as demon- 
strated by those who practice this aquatic sport, 
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system in which an air- 

craft equipped with skids 

takes off from kerosine- 

impregnated hempen 
ropes. 
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has already been applied to aviation by Canadian 
pilots on machines with ordinary snow skis. 

The main advantage presented by skis and 
skids lies in the possibility of obtaining very low 
ground pressure: 1 kg. per square centimetre on 
the Baroudeur. Also, it is possible to use un- 
prepared ground as an airfield, even ploughed 
land or swampy ground, which would be im- 
possible for aeroplanes with wheels. The skid 
solution is simpler, lighter and less bulky than 
crawler tracks. 

The use of skids for take-off is related to the 
thrust/weight ratios available and the corres- 
ponding coefficients of friction. For stony 
ground or a dry clay surface the coefficient of 
friction varies from 0-25 to 0-3. On slightly 
damp turf-covered ground the coefficient of 
friction is between 0-10 and 0-15 (the coefficient 
of friction for low-pressure wheels is about 0- 12). 
Direct take-off on skids is certainly possible for 
jet fighter aircraft, because of the high thrust/ 
weight ratio, as the Baroudeur trials have proved. 

Preliminary experiments have shown that the 
coefficient of friction of skids can be greatly 
reduced by applying moisture to the ground, 
probably to the value for low-pressure wheels. 

Except during the take-off period for aircraft 
with high thrust/weight ratios, an auxiliary under- 
carriage is needed to manceuvre the aircraft on 
the ground. To avoid this limitation, a com- 
bined wheel-skid solution has been developed 
by M. Renollaud for a Mistral fighter. It was 
successfully tried out in France in January, 1955. 


THE MULTI-PURPOSE UNDERCARRIAGE 


Consider the following solution: a sturdy but 
light trolley, with low-pressure tyres and efficient 
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Fig. 5 The take-off trolley for the Baroudeur aircraft. 
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suspension. The aircraft has fixed or retrac able 
skids. The result is a composite all-pur roe 
aeroplane undercarriage, a solution which for 
certain types of machine, offers the best © >m- 
promise between airborne and ground reg tire. 
ments. 

Examples of this type include the Mé€ ser. 
schmitt 163B, and the Canadian de Havi!.and 
Beaver. 

The combined trolley and aeroplane mus be 
directionally stable, must ride smoothly an. be 
manceuvrable by the pilot at all speeds. The 
upper surface of the carriage must not fou. the 
aircraft during separation (which may take t lace 
in a cross wind). The trolley must rer jain 
directionally stable after separation, wheth ror 
not brakes are applied, and whatever the speed 
and ground condition. 

To be able to use the shortest possible take-off 
space, the trolley must be designed to carry the 
take-off rockets and to include a braking device 
which works automatically, but not immediately 
after separation from the aircraft. During the 
firing of the rockets mounted on the trolley, 
a safety device must prevent the accidental 
release of the aeroplane. The trolley must be 
either self-propelled or easily towable by a 
vehicle such as a jeep. 

Lastly, the aircraft must be hoisted on the 
trolley, or lowered from it, with a minimum of 
work; here also the jeep can provide the engine 
power. During the hoisting operation, the 
relative positions of trolley and aircraft must 
allow for ground irregularities and a lack of 
precision in positioning the trolley. 


THE ‘‘ BAROUDEUR ” TROLLEY 


For ground run and take-off, the Baroudeur 
aircraft uses a welded sheet-steel trolley fitted 
with low-pressure tyres, similar to an orthodox 
tricycle undercarriage (Fig. 5). 

The shock absorbers, of very simple design, 
are rubber discs in compression. The low pres- 
sure tyres and the nature of the ground used also 
contribute towards shock absorption. 

The rear beam has a roller for centring the 
aeroplane during the hoisting operation, carrying 
the towing gear of the trolley, and altering the 
incidence of the aeroplane. 

The thrust of the rockets is transmitted from 
the trolley to the aircraft through a linkage on 
the front beam. The vertical loads during 
motion are picked up by an axle on the central 
beam. A hinged arm at the front of the trolley 
holds a grooved roller which controls the change 
of incidence of the aeroplane which is supported 
laterally at two points during the ground run 
and incidence change. The aeroplane is attached 
to the trolley, at one point only, by an Alkan 
cable release. 

If the runway is long enough, the aeroplane 
takes off under its own thrust in the same way 
as with an ordinary tricycle undercarriage, but 
the take-off distance can be reduced by the use 
of auxiliary rockets. 

The released trolley is subjected to severe 
wheel and ground braking (as with a barrow), 
initiated by the release of the aircraft. 

The aircraft lands on skids whose friction is 
sufficient to ensure rapid braking on stony or 
dry ground. On grass, the braking power is 
increased by using retractable hooks and, if 
necessary, by a tail parachute. 

When the aeroplane has landed (with its engine 
still running) a V.L.R. Delahaye (light recon- 
naissance truck) brings up the trolley. A cable 
worked by the V.L.R. winch hoists the aircraft 
on to it, the Delahaye is uncoupled from the 
trolley and the aeroplane-trolley combination 
leaves the landing area under its own power. 
This whole operation can be completed in under 
two minutes. 

Except for the short extra time needed for the 
hoisting operation, the airfield clearance time is 
the same as for aeroplanes with orthodox under- 
carriages, but there is the advantage of not being 
restricted to the taxi-way. 

Considering the application of the skid-trolley 
system to commercial aircraft, calculations show 
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th: the undercarriage weight would be reduced 
by about 40 per cent. and would allow an 
inc case of about 10 to 15 per cent. in payload, a 
vai e less than that claimed by other authors. 

yr use in remote areas, transport aircraft do 
no’ need the high performance which is the main 
rea on for the use of high-pressure tyres. The 


undercarriage need not be retractable, and the 
use of concrete runways can therefore be avoided 
by fitting low-pressure tyres. 

These and other considerations indicate that it 
would be bold to claim that the application of 
the skid-trolley to commercial aircraft would 
produce favourable results. 


AMERICAN COMMERCIAL VEHICLES 


RECENT TRENDS IN THE DESIGN AND CONSTRUCTION 
OF HEAVY-DUTY TRUCKS 


The development of the heavy-duty commercial 
vehicle in the United States, with special reference 
to current trends and practices, provided the 
subject of the recent James Clayton Lecture. The 
lecture, which dealt in particular with the influence 
on design of geographical, legal and economic 
conditions in America, was delivered at a meeting 
of the Automobile Division of the Institution of 
Mechanical Engineers on Friday, March 11, and 
the lecturer on this occasion was Mr. Robert Cass, 
assistant to the president of the White Motor 
Company, Cleveland, Ohio. Mr. Cass spoke of 
the high power and heavy braking necessary in 
trucks required to operate at speeds up to 70 m.p.h. 
over long distances, and also reviewed tendencies 
in chassis design and engine construction with 
respect to different areas of the United States. 
Both petrol and Diesel engines of various patterns 
were discussed with special mention of the ‘ loop 
cycle,” and the application of the gas turbine to 
motor vehicles was also broadly covered. The 
lecturer referred in addition to current 8-speed and 
10-speed transmissions, and to automatic and 
semi-automatic versions particularly designed for 
heavy-duty trucks. Other subjects included were: 
air-springing, power steering and power-operated 
tilting cabs. Some of the points made in the 
lecture are summarised in this article which deals 
in particular with Mr. Cass’s comments on the 
application of the gas turbine to commercial 
vehicles. 


TILTING CABS AND CHASSIS 
DESIGN 


Limitations on vehicle length and the resulting 
desire to shorten the cab and engine section of 
motor trucks were long ago responsible for the 
introduction of cab-over-engine designs. These 
suffered from the major fault of engine inacces- 
sibility, and to overcome it, tilting cabs were 
brought into use. Earlier models incorporated 
a long slender hydraulic hoist which operated 
over the engine, but this arrangement had certain 
disadvantages including some interference with 
accessibility; a solution recently adopted is that 
illustrated in Fig. 2. 

Fig. 1, which shows the cab of the same vehicle 

in its normal position, indicates some of the 
features embodied in a 200-h.p. truck of current 
American design (1955). It has a short wheel- 
base, excellent accessibility, good vision, and 
ease and safety of operation. As can be seen 
in Fig. 2, interference to servicing the engine is 
negligible, and the tilting procedure can be 
completed in 15 seconds, Tilting is effected by 
means of a short electrically-operated strut, 
designed originally as part of the opening 
mechanism for the bomb-bay doors of Boeing 
B29 aircraft. 
_ Engine fumes had presented serious difficulties 
in previous versions of the tilting cab but in this 
case the problem was solved by an arrangement 
in which the steering gear, hand-brake and gear 
shit levers tilt with the cab and at the same time 
femain positively attached to their respective 
main component parts. This made possible a 
solid level floor. Since the engine is installed 
uncer the seat, the vehicle might more accurately 
be described as having its cab forward of the 
engine. 

(ther approches to the problem of vehicle 
sho ‘tening include locating the radiator remotely 
fro n the engine in a position behind the cab, or 
Mc inting the complete engine immediately to 


the rear of the cab, beneath the main frame. 
In each case power is supplied by a 200-h.p. 
Diesel engine. 

An unusual new development is the use of 
an additional front axle. It is also a steering 
axle with single tyres and has interchangeable 
knuckles, king pins and tapered roller bearings 
with the main front axle. Advantages claimed 
for this arrangement include greater vehicle 
stability under extreme weather conditions and 
additional braking effort. Its main object, 
however, is to enable an extra 34 short tons to be 
carried. Incidentally, it offers a special advan- 
tage with regard to certain State laws concerning 
axle loadings. 


GAS-TURBINE PROPULSION 


Apart from a prospective increase in the use 
of petrol-injection systems, and the burning of 
liquefied petroleum gases such as butane and 
propane as fuels in petrol-type engines, perhaps 
the most interesting developments in the power- 
units field concern the application of the gas 
turbine to commercial-vehicles propulsion. The 
turbines considered here are the products of two 
companies and the road tests so far carried out 
on them have involved one truck and one ’bus. 
The horse-power range has been from 175 to 
350, and it now seems that the minimum con- 
templated power for commercial-vehicle engines 
is 300 h.p., with a 400-h.p. turbine derated to 
about 350 h.p. 

One of these units, the “‘ Whirlfire ” is shown 
in Fig. 3 installed at the rear of the test "bus and in 
section in Fig. 4, but both follow a similar pat- 
tern except for minor differences in the gasifier 
area and different speeds. In one turbine the 
designed speed for the power turbine was 
12,000 r.p.m.; in the other, turbine speeds up to 
20,000 r.p.m. were proposed in the original design. 
Gas temperatures are held around 1,500 deg. in 
the gasifier turbine, but this is not regarded as 
the highest permissible in view of recent develop- 
ments in materials. 

Fuel economy is, as one would expect at 
this state of development, not competitive. In 
one case it is at best about half the fuel mileage 
compared .with good reciprocating-engine per- 
formance; but in the other case it is expected 





Fig. 1 American tilting-cab heavy-duty truck (1955). An 
example of the current approach to vehicle design, it has 
a short wheelbase, good accessibility and vision, and ease 


and comfort of operation. 
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that it will be somewhat better. So far the 
lowest specific fuel consumption that has ap- 
peared is in the derated engine which, under 
best conditions, uses 0-7 lb. per brake horse- 
power. It is felt that with a reduction in 
internal pressure losses, a foreseeable rise in 
operating temperatures, and use of the regenera- 
tor or heat exchanger, big strides may be made 
in the next few years towards improving the 
economy. So far it seems possible to use any 
form of fuel frora clean petrol to Diesel fuel, 
with an air : fuel ratio varying from 50:1 to 
100 : 1. 

With regard to road performance, the torque 
curve reveals excellent operating characteristics, 
but work must still be done to improve the 
acceleration on starting. This is a matter of 
reduction in weight in the gasifier turbine, which 
seems not impossible at this time. Performance 
is smooth, and torque converters can be elimin- 
ated in cases where they are normally considered 
a necessity. This will be particularly true of 
city buses. 

Noise does not seem too serious a factor, since 
it depends mainly on handling the inlet air, and 
it is considered that disagreeable noise can be 
satisfactorily reduced. Moreover, from experi- 
ence of mechanical stability to date it seems that 
such engines can be made as safe in operation as 
contemporary engines. Perhaps one of the most 
difficult problems to solve in face of the overall 
need for simplicity and minimum weight of the 
complete vehicle is the question of braking forces, 
as gas turbines are free-wheeling units. At 
present a shorter life of existing braking systems 
must be accepted if added weight is not to be a 
factor in the design. At the moment there is a 
fairly wide difference in weight per horse-power 
in the two engines mentioned, but with improve- 
ment in efficiency it is hoped it can be kept well 
within 2 lb. per horse-power. 


LOW-WEIGHT AND COLD-STARTING 
CONSIDERATIONS 


Although the work on the gas turbine has been 
undertaken with a view to practical applications 
in the automotive field, the gas turbine is still a 
long way from being considered as an alternative 
power plant for existing engines. Th> reason 
for such research arises from the major advan- 
tages to be expected from gas-turbine operation. 
Most important of these is its weight per horse- 
power, that is, 2 lb. per horse-power as against 
6 lb. per horse-power for the lightest-weight 
petrol engine. The gasifier and separate power 
wheel type of engine as shown has admirable 
torque characteristics for heavy-duty truck 
operation, which is also an important factor. 

It has good cold-starting qualities and needs 
no warm-up period. In countries such as the 
United States and Canada where temperatures 
may be 50 deg. F. below zero, the question of 
starting has long been a very serious matter and 
the damage done during warm-up can be con- 
siderable from a life standpoint. A further 





Fig. 2 The tilting-cab vehicle shown in 
Fig. 1 with its cab in the tilted position. 
Interference to servicing is negligible and 
tilting can be completed in 15 seconds. 
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Fig, 3 


** Whirlfire ’’ gas-turbine engine installed in the rear of a 
test ’bus. Although the development of gas turbines for commercial 
vehicles is still in an early stage, their lightness and cold-starting 
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good torque characteristics 


qualities offer important advantages. 


point in its favour is its size, and it is felt that it 
will be readily adaptable for future space require- 
ments. 

The disadvantages of noise, fue] consumption, 
life, etc., are the retarding factors in its develop- 
ment, quite apart from the cost per horse-power, 
but the whole subject of automotive gas turbines 
is being much discussed, and particularly, 
since their use in aircraft in Great Britain and 
elsewhere has become an every-day matter. 


AIR SPRINGING 


The idea of air springing dates back to the 
early 1900’s, and from then until now sporadic 
attempts have been made to develop a commer- 
cial system for the truck, truck-trailer, and 
*bus fields. Now, however, two different systems, 





each sponsored by a large tyre manufacturer, 
are in operation, and both ’buses and truck 
trailers equipped with air springing are running 
today. Designs for trucks are also under con- 
sideration. The ride in *buses, for instance, is 
admirable and there is no reason why similar good 
characteristics cannot be obtained for any motor 
vehicle, including trucks. 

Perhaps the two systems can be described as 
the “* bag ” type and the “ bottle’ type. In Fig. 
5 the bag arrangement is shown for a tandem 
trailer, but, with some modifications, this would 
be suitable for the rear suspension of a six- 
wheeler now generally described in the United 
States as a “‘ tandem truck.” The cross-section 
of the bag type is illustrated in Fig. 6. The most 
important feature of each design is the levelling 





Fig. 6 


Two systems of air springing for 

heavy vehicles have been developed in 

America. One, the ‘‘ bag ’’ type, is 

shown in Fig. 5 applied to the tandem 

axles of a truck trailer; a cross- 

section of this system is shown in 
Fig. 6. 











Fig. 7 The ‘bottle’? system of air springing has so far only been applied to "buses, but if it 
proves to be economic its use will probably be extended to other commercial vehicles. 


and smooth running qualities but their fuel 
consumption is high. ; 


valve, which, in conjunction with some form of 
sway control, makes the whole idea workable, 
Moreover, the development of nylon bushings 
has increased the life potential of the bearings. 

The compressor originally mounted on the 
engine for the air-braking system serves as the 
air source, and all that is necessary, therefore, 
is an additional reservoir, entirely separate from 
the braking system, and a larger output com- 
pressor. It should be noted, however, that the 
air compressor is now required to do much 
more work. To the normal air-brake duty 
can now be added this type of springing in 
addition to air-power steering where this is 
employed. The largest automotive compressor 
at present in use has a capacity of 12 cub. ft. 
per minute. The bottle system, as shown in 
Fig. 7, has up to now been applied only to "buses 
but, if the cost is comparable, truck application 
will naturally follow. 

Without attempting, at this stage, to analyse 
the ultimate cost and weight of air springing, 
it is sufficient to say that they are fairly favour- 
able. The capacity for successful absorption 
of torque is indicated by the use of the system 
behind a 220-h.p. Diesel engine, and the success- 
ful braking of a tandem-axle operating at a 
speed of 60 m.p.h., with a weight on the tyres of 
16 short tons. Obviously, additional cost is 
involved in the use of this type of suspension, 
but present considerations lead to the conclusion 
that an increasing number of vehicles in the heavy- 
duty field will be so equipped during the next 
few years. 


x kk * 


LIGHTWEIGHT FLOODLIGHT 


A lightweight outdoor floodlight, the ‘‘ Sports- 
field Floodlight,”’ is the most recent addition to 
the range of outdoor lighting equipment made 
by Crompton Parkinson, Limited, Crompton 
House, London, W.C.2. It is designed for use 
on both large and small sports-fields and for 
area lighting generally. The beam can be 
adjusted for different uses to narrow or medium 
width. The weight of the unit is 14 Ib.; this 
low weight has been achieved by making the 
unit largely from aluminium alloys, which also 
serve to make the unit virtually non-corrodible, 
either in industrial or marine atmospheres. 

Two types of lamp can be fitted, either 4 
general service lamp ranging from 500 to 1,500 
watts, or a 500- or 1,000-watt projector lamp. 
For adjustment of the unit there is a simple 
pre-setting and clamping device incorporated in 
the trunnion bosses which allows cleaning and 
lamp replacements. to be completed without 
expert resétting. The stirrup is supplied with 
pole clamps adaptable for 14 in. to 3 in. diameter 
poles, but fixing can equally well be arranged 
for angle-iron or flat surfaces. 
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SENTRAL HEATING BY HEAT PUMP 


REPORT OF THREE YEARS OPERATION IN A 
BUNGALOW 


Avier giving an historical introduction relating to 
the heat pump, Mr. J. A. Sumner, in a paper* to 
the Institution of Heating and Ventilating Engi- 
neers, suggested that the heat pump helps to meet 
the need to economise in the use of coal by upgrad- 
ing instead of downgrading heat. The principles 
involved in using a heat pump with the vapour 
compression cycle were indicated, as well as the 
economic limits of operation when taking low-grade 
heat from the air or from the ground. Extracts 
from the paper are given below. 

The details are given of a test bungalow in 
which a heat pump has been used for the last 
three winters to provide central heating by low- 
temperature radiant heating. 


The principle of the heat pump was first enun- 
ciated by Lord Kelvin in 1852. The somewhat 
astonishing development of heat pumps during 
the last few years (in America) and of recent 
months (in England) is due to the slowly growing 
comprehension in this country that native deep- 
mined coal is now both scarce and expensive, 
and is being produced at a rate lower than our 
requirements. This has resulted in a slow 
appreciation that alternatives must be found. 
The burning of coal provides heat at the essen- 
tially high temperature of combustion (1,000 
deg. F. to 2,000 deg. F.), and heat is *‘ let down ” 
from these high temperatures to the commercially 
or domestically useful temperatures of the order 
of 100 deg. F. to 60 deg. F. The purpose of the 
domestic heat pump is to take up heat at 
otherwise commercially useless temperatures 
(10 deg. F. to 50 deg. F.) and to convert it effi- 
ciently to higher temperatures for building 
heating. With the heat pump it becomes 
possible to utilise the immense reserves of low- 
temperature heat stored in the earth, in water 
and in air, so that 1 Ib. of coal burned at the 
power station will provide, in the house, heat of 
the order of 9,000 B.Th.U. instead of approxi- 
mately 1,500 B.Th.U. when coal is burned on an 
open fire. 

Fig. 1 illustrates the mechanism by which this 
low-grade, low-temperature heat is upgraded to 
a commercially-useful temperature. In the first 
heat exchanger (H,) air, or water, is passed 
through one element. In the second element 
of H, is a refrigerant substance (e.g., Freon, 
ammonia, carbon dioxide, etc.), which has the 
capacity to change from the liquid to gaseous 
state at the temperatures (and corresponding 
pressures) of, say, 20 deg. F. to 50 deg. F. which 
are available in the low-grade heat source. 
The gaseous refrigerant which now contains 


* “ Domestic Heating by the Heat Pump,” by J. A. 
Sumner, M.I.E.E., M.I.Mech.E., F.1.1.A., Sub-Area 
Manager, Eastern Electricity Board. Paper pre- 
sented to the Institution of Heating and Ventilating 
Engineers on March 16. Abridged. 


the low-grade heat is then drawn into the com- 
pressor, where it is compressed to a pressure 
corresponding to the useful temperature required, 
i.e., 80 deg. F. to 140 deg. F. The heat contained 
in the gaseous refrigerant. having been changed 
from a commercially useless to a useful tempera- 
ture, is now transferred to the second heat 
exchanger, H;. Through one element of H; 
passes the substance to be heated, e.g., air or 
water. The refrigerant gives up to it its latent 
heat and is thereby condensed, and subsequently 
Passes as a liquid to the expansion valve (V) and 
back to H,, after which the cycle recommences. 
It will be seen that the mechanism has taken 
in a quantity of commercially “ useless ’’ low- 
grade heat—say 2H units—in the first heat 
exchanger. A further quantity of ‘“ useful ” 
higher temperature heat is added in the form of 
work of compression to the higher temperature— 
say, 1H—giving a total “ useful” heat output 
of 3H units. Regarded from this point of view, 
therefore, the heat pump user pays for one 
** useful ” heat unit and obtained three “‘ useful ”’ 
heat units, two of which have merely been 
converted from “ useless ”’ to ‘‘ useful ”’ units. 


CONDITIONS FOR ECONOMICAL USE 


With a heat pump we are concerned, princi- 
pally, with the proportion of heat given out at 
the higher temperature in proportion to the 
external work required to operate the machine. 
Therefore, the proportion between the external 
work required to be put in to the heat given 
out may be written: 


T 
Proportion = -———, T, and T,, being in 
T, — T: 


terms of absolute temperatures. 

Various names have been given to this 
** proportion.” Davies suggests the term “ per- 
formance energy ratio ’’ and Faber used the term 
** advantage.” 

For a refrigerator we are concerned with 
ascertaining the proportion of heat abstracted in 
relation to the external work required to operate 


the refrigerator. This proportion may be 
written: 

Proportion = ——~*— 

oportion = T_T 


For many years it has been customary to refer 
to the above proportion as the “‘ Coefficient of 
Performance” of the refrigerator. It had also, 
unfortunately, become customary to use the _— 

1 
T, — T; 
for the heat pump. In 1948, the author pointed 
out that this expression was incorrect and 
misleading when applied to the heat pump, 
and suggested, as an alternative, that the term 
“Reciprocal Thermal Efficiency” (R.Th.E.) 
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Fig. 1 Diagram of typical heat-pump circuit. 


should be used. This term is used throughout 
the paper. 

The practical conditions for economic use of 
the heat pump for domestic heating will be 
limited, usually, to low-grade heat sources such 
as air, earth or water, with temperatures which 
may vary from, say, 50 deg. F. to 10 deg. F., 
i.e. 512 deg. F. to 472 deg. F. (absolute). About 
50 per cent. of the ideal machine performance 
can be realised with present practice and design. 



































TABLE I 
| 1, T,= 140 deg. F. T,= 120 deg. F. 
Upper temp. (602 deg. F. abs.) | (582 deg. F. abs.) 
7 Ts | —— | 
empera- | when ‘ " 
ture of low-| R.Th.E.=6| R.Th.E. if T, is ven aoe ag 
grade heat } for ideal brought up to de F. for air 
source, | machine 140 deg. F. OS ae 
deg. F. and 3-0 in 8 
| practice, 
| 
| deg. F. Ideal Actual Ideal Actual 
eee Rega A itera trend: Teac? 
20 118 5-0 a-$ | © $3 2-9 
30 130 5-5 2-75 6-4 3-2 
40 140 6-0 3-0 7-2 3-6 
50 152 6-7 3-35 8-3 4-1 
| Av. 2-9 Av. 3-4 


Table I shows that if water is raised to a 
temperature of 140 deg. F. a practical R.Th.E. 
of the order of 2:5 to 3-35 would be obtained, 
depending upon the temperature of the low-grade 
heat source. It will be seen that the use of a 
heat pump for domestic purposes limits the upper 
working temperature of the substance to be 
heated to approximately 140 deg. F., if economic 
working conditions are to be obtained. 

It is interesting to consider the effect of using 
a heat pump, firstly with the normal convective 
system of heating and, secondly, with floor, 
ceiling or panel heating. For convective heating, 
assume the operation to require water at 
180 deg. F., to be raised from, say, 35 deg. F. 
Then, the R.Th.E. (Ideal) of a heat pump used 
for convective heating will be 


T: 180 + 460 


T.—T, 180—35 

For floor heating the upper temperature limit 

of the water in the system would be 130 deg. F. 

and the R.Th.E. (Ideal) of the heat pump in this 
case would be: 


_ Ti _ 130 + 460 

T,—T, 130 —35 

The improvement in effectiveness would there- 
fore be 


= 4-41. 





= 6°21. 


6:21 — 4-41 
4-41 

It has been shown that, under normal con- 
ditions, the heating system must be designed for a 
maximum flow temperature of the order of 
130 deg. F. to 140 deg. F. when a heat pump is 
used. To obtain the maximum effect, therefore, 
the low-temperature radiant-heating system, 
using heated floors, ceilings or walls, is the most 
suitable for use with the heat pump. 


FLOOR HEATING SYSTEM 


With this system the rooms are warmed by 
heating the structure instead of heating directly 
the air in the rooms. The warm floors emit 
radiant heat at low temperature which travels 


= 41 per cent. 
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A = 100 gal. hot-water storage D = Compressor. 
tank E = Heat-pump 
valve. 


F&R-= Flow and return 

headers for hot water. 
P = Water circulating pumps. 
Dotted lines—heat-pump refrigeration circuit. 


Fig. 3 Diagram of flow system used in bungalow. 


ank. : 
B = Water element of condenser ein aa 


of heat pump. 
C = Evaporater of heat pump. 
C,C,C, = Coil sections laid in 
floor. 


upwards and radially in all directions. Thus 
there is a process of radiation, then absorption, 
then of re-radiation, until a tendency is reached 
towards thermal equilibrium, giving practically 
uniform conditions in all parts of the room. 

Since complete thermal equilibrium is never 
achieved, slight temperature differences occur 
between the floors, ceilings, walls, etc. These 
differences, though small, are sufficient to set 
up small but well-distributed convection currents 
which cause the air to be warmed uniformly, 
with a steady temperature balance. 

In the bungalow which is the subject of study 
in this paper, all the rooms have complete fitted 
carpets, except for the kitchen and bathroom 
(tiled), and the hall (carpet and linoleum). 
Surface temperatures on the tiles of 78 deg. F. 
and of 72 deg. F. on the carpets provide a direct- 
measured air temperature of 63 deg. F. to 
65 deg. F. 

Measurements have shown that (with double 
windows and well-insulated ceilings) tempera- 
ture differences throughout the carpeted rooms 
are less than | deg. F., with less than 2 deg. F. 
between these rooms and those with tiled floors. 

As a result, draughts are unknown, no stuffiness 
noticed and comfort conditions achieved which 
have to be experienced before they can be 
appreciated. Ceiling heating was not considered, 
because of the small room height (8 ft. 3 in.) 
and the single-storey nature of the bungalow. 

An alternative method of using heat pumps 
for domestic heating with an upper temperature 
limit of 120 deg. F., is that of heating air which is 
supplied through ducts to the rooms in the 
building to be heated. Some economic ad- 
vantage would occur, since the upper tempera- 
ture limit, T,, would be reduced from 140 deg. F. 
to 120 deg. F. Extensive tests are taking place, 
and an average R.Th.E. in excess of the figure 
of 3-4 seems likely. 


EXPERIMENTAL BUNGALOW 


In 1951 a bungalow was built for the author 
and equipped with measuring apparatus, floor 
heating, etc., so that long-term tests could be 
made when using a heat pump and floor heating. 
The plan of the building is shown in Fig. 2, 
on page 439, showing also the pipe layout in the 
floor. The concrete floor of the bungalow, which 
has an area of 1,650 square feet, consists of a slab 
5 in. in thickness, resting on a sub-raft of Vermicu- 
lite concrete 6 in. in thickness. The edge of the 
slab above the Vermiculite is separated from the 
surrounding brickwork by 1-5 in. of wood. 
Experience would suggest that the Vermiculite 
slab can be dispensed with without serious heat 
loss downwards provided adequate edge insula- 
tion is provided. 

The bungalow has I1-in. cavity brick walls 
(unventilated), a partially boarded loft and 
considerable window area. The windows and 
doors are extremely well fitting and it is consi- 
dered that, because wf absence of any draught- 
producing fuel appliance, the rate of air change 
is less than one house-volume per hour. The 
accommodation consists of a dining-room and 
drawing-room, two bedrooms, a large square 
hall similar in area to the rooms (with no porch), 
a kitchen, bathroom and three workshops. 
During the last three years the coil section feeding 
one-half of each of the two bedrooms has been 
cut out, thus giving only a background tempera- 
ture of 55 deg. F. in these rooms. 

Distribution of heat is by mears of j-in. bore 


copper pipes buried at a depth of 2 in. from the 
upper surface of the concrete floor slab. These 
pipes are spaced 12 in. apart, and each room 
circuit is fed separately from a main header 
system fitted with sets of isolating valves. 

The water is heated by a heat pump (which 
can be changed over for test purposes to a 
9-2-kW immersion heater), and is stored under 
thermostatic control in a 100-gal. insulated 
tank, from which it is pumped round the floor- 
heating circuit. The heat demand is based on the 
conditions provided in the dining-room, the 
circulating pump being controlled from there 
by a wall-type thermostat. No time switches 
are included in the installation, and the tests 
ran under thermostatic control only. 

In 1953 (January—March) an extensive series of 
tests relating to floor heating was made by Miss 
Griffith for the B.E.I.R.A., for which an immer- 
sion heater, loaded to 8-4 kW, was used. The 
author found that an air temperature of 56 deg. F. 
was tolerable if the floor was warm, and air 
temperatures as low as 53 deg. F. and 54 deg. F. 
were satisfactory with visible sunshine. It 
should be noted, however, that these tempera- 
tures were not acceptable to the author’s wife. 
Subsequently it was decided that a setting of 
61 deg. F. on the thermostat, giving continuous 
day and night air temperatures within the limits 
of 60 deg. F. to 61 deg. F., was acceptable 
under all conditions to the occupants and most 
guests. No coal fires are used, but it has been 
found that at the operating temperature of 61 
deg. F. the use of an electric imitation coal fire 
in the lounge (without heating elements in 
use) tends to make many guests request a reduc- 
tion in the heat output—this is usually satisfac- 
torily met by switching off the 40-watt lamp in 
the imitation coal fire. 


SUMMARY OF TESTS 


Apart from the continuous test readings 
taken over the four winters during which the 
test plant has been running (1954-5, 1953-4, 
1952-3, 1951-2) two special series of tests were 
taken, and these form the subject of this portion 
of the paper. 

The first special test was made by Miss Griffith 
for the B.E.I.R.A. during the period January to 
March, 1953. A potentiometric recorder was 
installed to enable surface and air temperatures 
to be measured by means of copper-constantan 
thermocouples. The temperatures of the external 
air and of the flow and return heating water were 
recorded during the whole period of the test. 
The remaining measuring points were varied 
between room air and floor surfaces, the latter 
including positions below and above carpets. 
Arrangements were also made to record the 
amount of wind incident on the bungalow. Daily 
readings of kilowatt-hour meters and occasional 
observations of the rate of water flow were 
arranged for. 

The second special series of tests was made 
during the period October to December, 1954, 
when steady running conditions of the heat 
pump became possible, using a ground coil as 
the source of low-grade heat. Two electric 
immersion heaters, with a total loading of 
8-2 kW, were also installed in the storage tank 
for check and test purposes. 

Four main aspects were considered in carrying 
out the tests shown in the paper: (1) the internal 
climate most suitable for the two permanent 
occupants; (2) measurements of building heat 
loss (with varying standards of heat insulation); 
(3) the consumption of energy needed for the 
various internal climates; (4) the closeness of 
control of the internal climate that can be main- 
tained under varying weather conditions. 

(1) Most Suitable Room Air Temperatures.— 
The following standards have been used for 
varying test periods in order to ascertain the 
psychological needs of the two occupants. 
(a) Thermostat set at 65 deg. F. (differential = 
2 deg. F.). (6) As above, but thermostat set 
down to 58 deg. F. from 10 p.m. to 6 a.m. (c) 
Thermostat set at 61 deg. F. (d) Thermostat 
set at 56 deg. F. 

(a) The highest standard of heating (65 deg. F. 
to 63 deg. F.) is found to result in higher tempera- 
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tures than some guests prefer. To maintain t! : 
same standard by means of coal fires wou | 
require four fires in constant day and night wu: 
with, of course, a very considerable variation ; 
room temperatures. 

(b) This does not permit of the high standa: | 
of (a) to be achieved. In cases where t > 
thermostat would normally be switching the he. t 
pump on at about 10 p.m., the overall delay 1 
resuming heating may be as much as 12 ‘» 
16 hours, which is greater than the “ comfc t 
hold over ”’ period of the floor. There appea's 
to be no appreciable economy achieved by these 
lower night settings. 

(c) This is the temperature (61 deg. F.) ui .- 
mately adopted by the author. Practically <ll 
the male visitors find the rooms quite comfort- 
able for sedentary use without any auxiliary 
heating; some feminine visitors prefer a slight!y 
higher temperature. 

(d) Room temperatures too low for the 
majority of persons, particularly if sedentary, 
and some auxiliary electric heating with a high- 
temperature radiant-heat source had to be used 
occasionally. 


BUILDING HEAT LOSS 


Subsequent to the 1953 tests by Miss Griffith, 
two improvements in heat insulation were made. 
The first consisted of laying insulating slabs of 
expanded ebonite 1 in. thick over the ceiling 
joists, The second improvement was to fit 
internal windows so as to provide double-glazed 
windows with a }-in. air space. The new 
internal windows consist of glazed wooden 
frames screwed on to felt fixed on the wood 
rebates containing the outer casement windows. 
Table II shows the calculations of the heat loss 
made with the original insulation and also with 
the calculated reduction in heat loss due to the 
improved insulation. 








TABLE II 
Loss with | Loss with 
| original 1954 
Area, | U | insulation | insulation 
sq. ft. | B.Th.U. B.Th.U. 
per hr. per | per hr. per 
deg. F. deg. F. 
Wi > | f1-0 
indow area... 264 | 10-8* \ 264 160 
Wall area - 1,140 | ed 330 | 330 
Floor and vd | : L 
ceiling area { | 1,625 {9. 16* f | 430t 225t 
cub. ft. 
Volume .. | 13,400 — — — 
Convection loss . .| oo — 270 180 
Floor loss sal an 0-15 208 208 
| 


Total heat losses 1,103 











* Estimated revised value of U for better insulation at windows 
a Wich 2 x $ bedrooms not heated the total heated area is 
reduced from 1,625 sq. ft. to 1,450 sq. ft.—calculated hea loss 
is then reduced from 1,502 B.Th.U./h. deg. F. to 1,300 B.Th.U./h. 
deg. F. With improved insulation the net calculated heat loss is 
then reduced from 1,103 to 950 B.Th.U./h. deg. F. 

The detailed calculations of the heat output 
from a heated floor proved very complex. The. 
most direct method of approximating the heat 
loss of the building and the heat output of the 
floor is the practical one of ascertaining whether 
the design condition of 60 deg. F. indoor air 
temperature can be met with an outdoor air 
temperature of 32 deg. F. 

The calculated heat loss for the design condi- 
tions (see Table II) would be 1,000 (60-32) 
B.Th.U. per hr., ie. 28,000 B.Th.U. per hr. 
The output of the heat pump now in use 
averages : 

R.Th.E. x kW input to motor x 

3,412 B.Th.U. per hr. 
ie., 2:8 x 3-6 X 3,412 = 34,400 B.Th.U. per hr. 

The thermograph tests illustrate the economy 
that can be achieved by the heat pump. From 
the Electricity Supply Authorities’ point of view, 
continuous whole-house heating is being achieved 
with a maximum demand upon the supply of 
3-6 kW.and an annual load factor exceeding 
40 per cent. The consumer is also obtaining 
continuous whole-house heating by means of 
the equivalent of one large electric radiator used 
for about 43 per cent. of the season. To provile 
equivalent heating in the test bungalow by means 
of open fires would involve the continuous use of 
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ybably four fires day and night, with the 
endant labour. 


ENERGY REQUIRED 


The heat pump which is used to heat the 
thor’s house involves a maximum expenditure 
electrical energy of 3-6 kW (which includes 
yund coil circulating pump.) Alternatively, 
10-1 kW electric immersion heater would need 
be used to achieve the same conditions as the 
6-kW heat pump. It will be seen that the 
R.Th.E. is 2-8. Based upon three winters’ 
experience, with the number of degree-days taken 
as the average of the last three winters’ record, 
Table III indicates the seasonal running cost of 
a 3-6-kW heat pump working between 20 deg. F. 
(minimum) and 132 deg. F. (maximum) gas 
temperatures with an R.Th.E. averaging 2-8. 
The periods under review were from October | to 
April 15 each winter. 
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TABLE III.—Seasonal Cost of Electricity for 3-6 kW Heat Pump. 
(196 











days) 
Averaged Averaged 
t a seasonal heat | seasonal penne 
ae po » | requirements. | motor input, id.|kWh 
2. million B.Th.U,| Wh , 
54-56 50 5,200 £22 
59-61 70 | 7,400 | £31 
64-66 90 | 9,440 £39 











COSTS INVOLVED 


The net cost of the copper pipes, valves and 
the labour costs in jointing and laying the pipes 
was of the order of £70—or about £100 after 
providing the circulating pump. Yet in several 
cases recently tenders from heating engineers for 
laying floor-heating systems in the ground floor 
of double-storeyed houses (approximately 
900 sq. ft. as compared with 1,650 sq. ft. for the 
author’s bungalow) have exceeded £300. There 
is therefore some suggestion that heating engi- 
neers would prefer to instal the conventional 
radiator system. 

The author’s system layout is shown diagram- 
matically in Fig. 3. It will be seen that the heat 
pump supplies domestic hot-water requirements 
(bath, wash-basin) from the 100 gallon storage 
tank; this occurs during summer as well as 
winter. Facilities are also available on the 
prototype heat pump to provide for all domestic 
refrigeration and deep-freezing, but are not in 
use Owing to the bungalow layout not being 
convenient. 

The annual cost will obviously depend upon 
the standard of heating to be adopted. The 
total annual cost must also bring the capital 
cost of the heat pump into the equation. It is 
not unreasonable to assume that architects, 
builders and heating engineers will, in the near 
future, design and build their houses with the 
heat pump and heating installation as an integral 
part of the house. In these circumstances it is 
likely that the capital saving by the elimination 
of all flues, chimney breasts, fireplaces and 
hearths, with associated primary heating and 
cooling apparatus, will amount to a sum of the 
order of £150 to £200. If quantity production 
will result in a heat pump to be sold at a cost of 
the order of £150 to £200 (as may well be the 
case in the near future) it would appear that the 
capital cost is not likely to be a factor hindering 
their use. 

It becomes possible, therefore, to show the 
total annual cost of central heating with a heat 
pump and sectional coal-fired boiler in a com- 
parative table (Table IV). 


FUTURE POSITION 


It is suggested that the growing scarcity and 
increasing price of coal will have their impact 
first, and in the immediate future, on the domestic 
consumer. It is already demonstrated that the 
impact has been appreciated by a very few 
domestic architects and probably by some heating 
engineers. The first factor affecting the pros- 
pects for the whole-house domestic heat pump 
will therefore be the speed with which architects 
and heating engineers are willing to change their 
plans and technique to suit the new and revolu- 


tionary condition of a severe and permanent 
domestic coal shortage. The American way of 
life, which demands higher standards of heating, 
has already had some effect in this country, and 
the “‘ open-plan” design of house is already 
finding favour with many architects. For this 
design of house, low-temperature radiating sur- 
faces (in floor or ceiling) are almost essential. 
The heat pump undoubtedly offers convenience 
and labour saving, since it is automatic in 
operation and thus reduces house operating 
costs, quite apart from the cleanliness of opera- 
tion which results in further savings in decorative 
and other costs. 

The second factor will obviously be the 
attitude of manufacturers to heat-pump produc- 
tion. Present-day prices by some manufac- 
turers of, say, £600 for a 3-kW machine are 
incongruous. On the other hand, domestic 
heat-pump design and manufacture has been 
proceeding for some time by at least one large 
manufacturing group. It is desirable that heat 
pumps should be produced in quantity at a price 
which would be no greater than the apparatus, 


TABLE 1V.—Comparative Seasonal Cost (October 1 to April 15) 
of Providing Continuous Day and Night Heating in Test Bungalow 
of 1,650 to 1,450 sq. ft. 





* Raw ” elec- 
tricity 
60 deg. 65 deg. 
F. F, 


| Heat pump Coal or coke 
60 deg. 65 deg. 
| F. F. 


60 deg. 65 deg. 
F. F. 


‘Seasonal heat 











requirements | 
(million 
B.Th.U.) 70 90 70 90 70 90 

Efficiency of 

use .. ..| R.Th.E.=2-8 40 per cent. 98 per cent. 

efficiency 
kWh Tons kWh 

Fuel consumed! 7,340 9,400 7-2 9-2 20,600 26,000 
Fuel price 1d./kWh £7-5 per ton 1d./kWh 
Seasonal fue 

cost .. wel San £39 £54 £69 £87 £109 
Maintenance. . £5 £5 £5 £5 £2 £2 
Seasonal cost £36 £44 £59 £74 -£89 £111 











Notes on Table IV: 

(a) The capital cost of the domestic whole-house heat pump 
(capable of providing domestic hot water, but no refrigeration) 
has been assumed to be £250. 

(6) Since the house designed specifically to use a heat pump 
would have no costs for providing flues, chimney breasts, fire- 
places, etc., nor, in a suitably designed house, would a refrigerator 
or electric water heater be required, it has been assumed that the 
elimination of these costs would pay for the heat pump. 

(c) The standard of heating allowed for is much higher than 
usual. Continuous 24-hour maintenance of an indoor air 
temperature of 60 deg. F. (55 deg. F. in bedrooms) has been 
assumed for a heating season from October 1 to April 15. 

(d) Two alternative continuous indoor temperatures have been 
assumed, i.e., A= deg. F.: B = 65 deg. F. 

(e) For fuel burning a small sectional boiler has been assumed 
with thermostatic control of damper using fuel of 11,000 B.Th.U./ 
lb. and a seasonal efficiency of 40 percent. The heat pump has a 
demand of 3-6 kW and R.Th.E. = 2-8 per season. 

(f) A central heating distribution has been assumed to be 
common to each type of heating scheme. 

(g) Fuel and electricity prices relate to Norfolk. 
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flues, fireplaces, etc., which would be rendered 
unnecessary by its use. This desideratum may 
be achieved in the near future. 

Although the paper deals only with a heat 
pump using an electric motor to drive the com- 
pressor, other forms of prime mover may be 
used which provide higher efficiency, e.g., diesel 
or gas engines, when provision is made to use 
the waste heat of combustion. The relative 
silence and convenience of the electric motor 
drive provide a very great advantage for domestic 
use. 

x *k * 


WELDING END-FLANGES 
TO AUTOMOBILE 
REAR-AXLE CASINGS 


Automatic Flash-Butt Welder 


The machine which is shown below has been 
developed by A.1 Electric Welding Machines, 
Limited, Rose-street, Inverness, Scotland, for 
the simultaneous automatic welding of the two 
end flanges on motor car rear axle casings. It 
operates on the flash-butt principle, and has 
been designed to deal with axle casings of any 
length between limits of 30 in. and 62 in. overall. 
Provision has also been made to accept casings 
with offset differentials down to a minimum of 
11 in. 

A central jig is provided to locate the axle 
casing and the locating spigot is designed to take 
the full reaction of the upsetting or forging 
operation. The casing is held in place at the two 
ends, two pneumatic clamping units being 
provided for this purpose, one on each of the 
adjustable electrode heads, which can be moved 
to suit different sizes of casing. As the forging 
load is taken by the central spigot, the clamping 
units are designed to exert only the pressure 
necessary for electrical contact, and die wear is 
thus reduced to a minimum. 

Welding pressure is supplied by a pneumatic- 
hydraulic intensifier system, taking air at 80 Ib. 
per square inch, and giving an upset pressure of 
8 tons on the weld. Provision is made for 
adjustment of the pressure to suit any axle 
casing within the range of the machine. The 
flanges are located on the electrode heads by 
jigs, and adjustment is provided to bring the 
flanges into perfect alignment with the casing 
before welding. 

Operation is by push-button, with automatic 
timing, the time ranging from 6 to 12 seconds 
according to the size of casing. At the end of 
the weld the clamps are released, and the casing is 
ejected from the dies by a pneumatic lifting system. 





Simultaneous welding of the two end flanges on a motor-vehicle rear-axle casing is carried out by 
this A.1 welding machine which develops an upset pressure of 8 tons on the weld. 








Portable infra-red heating unit for reducing the 
time of drying of paint repairs. 


PORTABLE PAINT DRYER 
Infra-red Unit for Repair Work 


The General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2, have recently 
developed an infra-red unit for drying retouched 
paintwork quickly. In particular it has been 
used on motor cars where small areas have been 
repainted after repairs, as shown in the illustra- 
tion. 

Tests carried out showed that knifing stopper 
could be dried in ten minutes and was ready for 
the flatting coat in an hour, whereas previously 
it had to be left overnight. The primer coat 
could also be dried in ten minutes. Cellulose 
enamel and synthetic enamel used for finishing 
coats were dry and hard enough for use in 
20 and 30 minutes per coat respectively. although 
the final coats had to be left overnight before 
polishing. In addition the quick-drying did not 
allow any moisture to condense and so prevented 
blooming of the finish. 

The lamp array gives a maximum uniform 
intensity over an area | ft. square when at a 
distance of 1 ft. from the work. It can easily be 
moved to the site required and the counter- 
balanced arm adjusted to the correct position. 
A supply of compressed air cools the lamps and 
prevents concentration of inflammable vapours. 
The lamps are protected from accidental damage 
by a nickel-plated grille. 


Se. & @ 


CITY AND GUILDS OF LONDON 
INSTITUTE 


Insignia Awards in Technology 


At a recent meeting of the Council of the City 
and Guilds of London Institute, 31, Brechin-place, 
South Kensington, London, S.W.7, the Insignia 
Award in Technology (C.G.1.A.) was conferred 
upon nine candidates in four of the main 
industrial groups, namely Mr. C. H. Rumble 
and Mr. Thomas Robson in the chemical- 
industries group, M.. William Taylor in the 
constructional industriés group; Mr. A. H. 
Watkins and Mr. T. A. Lewis in the electrical- 
industries group and Mr. Hubert Castle, Mr. 
C. M. Watson, Mr. J. T. Baines and Mr. Arthur 
Johnson in the textile industries group. 

In addition, five special Insignia Awards were 
conferred by the Council, in respect of the year 
1955, on Professor L. Aitchison, D.Met., M.Sc., 
Dr. E. Carr, B.Sc., A.M.I.Mech.E., Mr. J. A. 
Mason, M.M., M.I.E.E., Mr. R. B. Fishenden, 
O.B.E., M.Sc., Hon. F.R.P.S., and Mr. A. 


Howarth, A.M.C.T., A.T.I., as being persons of 
distinction in their industries who, in their early 
days, gained City and Guilds Certificates or 
equivalent qualifications. 

The Insignia Award in Technology was 
instituted by the City and Guilds of London 
Institute in November, 1952, and is intended to 
be a mark of distinction for those who have 
combined sound practical training with an 
adequate knowledge of the fundamental scientific 
principles of their subject, and who show a 
capacity for leadership, administration, and for 
applying their wider knowledge effectively in 
the industry. 

xk *k * 


NEW HYDRAULIC 
MACHINES LABORATORY 


Fluid Mechanics and Heat 
Transfer at Nottingham 
University 


A sub-department to deal with the subjects of 
fluid mechanics and heat transfer has been 
formed in the Mechanical Engineering Depart- 
ment of the University of Nottingham, under 
the direction of Dr. E. Markland, its object 
being to train young engineers who, in their 
final year, will specialise in either fluid mechanics 
or hydraulic machinery in order to enter the 
aeronautical or hydraulic engineering industries. 
New hydraulic machinery laboratories and an 
air-flow laboratory will be included in the sub- 
department, and the first of these has now been 
completed. It was opened on March 22 by Mr. 
C. V. Armitage, M.I.Mech.E., J.P., managing 
director of Gwynnes Pumps Limited. Mr. B. L. 
Hallward, Vice-Chancellor of the University, 
and Professor J. A. Pope, Head of the Depart- 
ments of Civil and Mechanical Engineering, 
were present at the opening ceremony, as well 
as the chairman and members of the Engineering 
Advisory Committee and representatives of the 
Faculty of Applied Science. 

During the past year the principal hydraulics 
laboratory has been equipped with new machines 
to provide adequate facilities for undergraduate 
instruction and space is available for future 
developments and research work. A view of the 
laboratory is shown below. The machines 
include two 2}-in. centrifugal pumps, one of 
which supplies a small Pelton wheel and the 
other a Francis turbine. A 4-in. centrifugal 
pump delivers directly into a sump below the 
floor of the laboratory, which provides a suction 
pit common to all the pumps, and a 3-in. 
centrifugal pump is used to supply a constant- 
head tank on the roof of the building. These 
pumps are all driven by shunt-regulated direct- 
current motors with swinging field mountings 
to enable the torque to be measured. The 
discharge of each pump is regulated by a spear- 
type valve on the delivery side and the suction 
lift can be varied by a similar valve at the 
suction-pipe intake. Differential-pressure flow- 
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The new hydraulic ma- 
chines laboratory of 
Nottingham University 
is the first of several 
laboratories in a new 
fluid mechanics and heat 
transfer sub-depart- 


ment. 
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10-in. Gwynnes axial-flow pump with transparent 
casing. 


measuring gauges are fitted in the delivery pipes 
and can be calibrated by directing the discharge 
into a volumetric measuring tank. Suction and 
delivery heads are measured by Bourdon gauges 
and electrical tachometers are used for measuring 
speeds of rotation. A small single-acting ram 
pump forms part of the equipment. This is 
provided with air vessels, either of which can 
be rendered inoperative, on both suction and 
delivery branches. The discharge pipe is 
branched so that the pump can deliver into 
mains of different lengths, both of which discharge 
into a measuring tank. 

One of the principal items of equipment is a 
10-in. axial-flow pump, illustrated above, which 
is driven by a direct-current motor controlled 
by a Ward Leonard set. The pump discharge 
can be passed through a similar axial-flow 
turbine or delivered into the inlet tank of a 
flume about 15 ft. long and 3 ft.. wide. The 
slope of the flume is adjustable from zero up to 
1 in 15, so that the flow in it can be made either 
sub-critical or super-critical. 

The axial-flow pump and turbine were 
presented to the University by Gwynnes Pumps, 
Limited, who also provided the two 23-in. 
centrifugal pumps previously mentioned. The 
Ward Leonard set and contro] desk and two 
shunt motors of 20 h.p. and 10 h.p. respectively, 
together with their control gear, were presented 
by the Brush Electrical Engineering Company, 
Limited. These gifts and other assistance from 
industrial concerns have contributed largely to 
the development of the laboratory. 


& * ®& 


In the Engineering Outlook article on ship- 
building (page 299, March 11) it was stated that 
the Blue Funnel Line had placed orders for 
vessels in Germany. The reference should 
have been to the Blue Star Line. 
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REFACING PIPE-FLANGES 
IN SITU 


Portable Facing Machine 


he work incidental to the re-facing of pipe- 
flanges, dismantling the pipeline, transporting 
the pipes to a machine shop, returning them after 
machining, and re-erecting them, can be out of 
all proportion to the actual work of machining. 
This applies particularly in the ship-repairing 
industry, where defective pipelines have to be 
taken ashore for re-facing, but the incidentals 
can be equally disproportionate in some land 
installations. An alternative sometimes employed 
is to hand-face the flanges to avoid the transport 
to a machine shop and back, but in this case the 
services of a skilled fitter are required for a 
considerable period. 

To enable pipe-flange re-facing to be carried 
out in situ, with a minimum of dismantling, David 
Reekie and Sons, Limited, 93 Hope-street, 
Glasgow, C.2, have designed the “ Clydesdale ”’ 
portable pipe-fiange facing machine, which is 
now in production for pipes from 114 in. to 
16 in. diameter inclusive, and is capable of facing 
from 114 in. to 22 in. diameter. Two other 
machines, for different-sized work, are in course 
of development. 


LOCATION IN PIPE BORE 


The machine, which weighs 132 lb., is located 
in the bore of the pipe by radial screws, and 
driven by an integral electric motor. It will 
operate in any position, horizontal, vertical or 
inclined, and it is thus only necessary to dis- 
mantle the pipework sufficiently for the machine 
to be inserted in the bore and set up. Basically, 
the machine consists of a gearbox of high-tensile 
cast aluminium bronze; it carries a radial 
arm at the top and has the electric motor mounted 
at the bottom. The motor, of 4 h.p., runs at 
1,440 r.p.m. and drives the radial arm through 
alloy-steel gearing at 20-77 r.p.m. Two lifting 
handles are provided at the top of the gearbox, 
and there are six radial screws below the machin- 
ing head for locating the machine in the bore of a 
pipe. Current for the motor is fed through a 
cable leading to the centre of the gearbox; a 
switch is incorporated in the cable entry-box. 

In operation the machine is placed in the bore 
of the pipe by hand, and the radial screws are 
adjusted to lock it in position. Three graduated 
setting-pins are provided on the radial arm to 
facilitate correct setting in relationship to the 
flange. The radial arm is fitted with a carbon- 
steel tool-holder, and has power feed giving a 
maximum movement to the tool of 0-020 in. 
per revolution. Micrometer adjustment is pro- 
\ ded on the cutting tool. The radial arm is 
capable of adjustment which will provide a 
fange-face tapering outwards from the_ bore. 

he standard machine is powered by a 110-volt 

\ternating-current motor, and a portable trans- 

omer with a capacity of 750 V.A., suitable 

or a primary voltage of 220/250 is supplied with 
ne machine. If specially ordered, the machine 





In the left-hand illus- 
tration the ‘*‘ Clydes- 
dale ’’ portable pipe- 
flange facing machine, 
with scroll attachment 
is shown in a 12-in. 
bore cast-iron pipe. 
The centre illustration 
shows the machine, 
with variable feed, in a 
15-in. steel pipe. On 
the right is a machine 
withdrawn from the 
pipe bore; the locating 
screws can be seen in 
the machine body. 


can be fitted with electrical equipment to suit 
other supplies. 


SCROLL-MACHINING 


A power scroll-machining mechanism, inter- 
changeable with the standard radial arm, is 
available as an extra attachment. With this 
mechanism scroll-finishes of 0-070 in. pitch by 
0-020 in. deep can be produced on the flanges 
of oil and water pipes. The attachment consists 
of a radial-arm carrier, radial arm complete with 
mitre-gear, clutch, lead screw and lead-screw 
nut. A mechanical stop is incorporated to 
disengage the feed immediately the radial arm 
extends to a pre-determined outside diameter. 
The top slide of the machine is designed to 
accommodate both the standard radial arm and 
the scroll attachment, and the changeover can 
be made in about 15 minutes. 


x * * 


INCREASING THE LIFE 
OF BANDSAWS 


Use of Hard-Metal Tips 


An interesting example of co-operation between 
manufacturer and user is provided by a method 
of hard-metal tipping of bandsaw teeth developed 
jointly by Deloro Stellite, Limited, Highlands- 
road, Shirley, Birmingham, and Montague L. 
Meyer, Limited, Manchester. The latter firm, 
as large users of bandsaws, were in need of a 
method of tipping the teeth with a hard, heat- 
and abrasive-resistant material, and to this end 
sought the assistance of Deloro Stellite, Limited. 
A suitable technique has now been worked out 
jointly by the two companies, and it has been 
found that bandsaw teeth tipped with Stellite 
have a life of up to ten times as long as an 
ordinary saw between regrinds. Sufficient Stel- 


Simple welding equip- 
ment is used to deposit 
Stellite on the teeth 
of bandsaws, the life 
of the saw between 
re-grinds being up to 
ten times that of an 
ordinary saw. 
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lite is deposited to allow for eight to ten re-grinds 
before re-tipping is necessary. 

To prepare the teeth they are first swaged to 
produce the normal tooth form, with a dimple. 
The tooth sides are dressed in the normal 
manner. Stellite is then deposited with an oxy- 
acetylene welding torch, the teeth are tempered, 
and the saw is ground on the ordinary grinding 
machine. To facilitate the operation of deposit- 
ing the Stellite the saw is set up between rollers, 
so that the face of the tooth being worked on is 
horizontal, and at a convenient height for a 
seated operator. A suitable welding plant is a 
lightweight, high-pressure torch, with a nozzle 
orifice approximately 0-038 in. in diameter, and 
using bottled acetylene at 3 cub. ft. per hour. 
Bottled oxygen is used, the bottle being equipped 
with a reducing valve to supply gas at } lb. per 
square inch. Acetylene is fed from the bottle 
through a reducing valve at 4 lb. per square inch. 
The Stellite is obtained in the form of a rod 
3/32 in. diameter, and both the end of the rod 
and the tooth are heated red hot with the torch. 
A small drop of Stellite is then melted off and 
dropped into the dimple on the tooth. The 
operation must be done quickly, before the steel 
oxidises and prevents the Stellite spreading. The 
depositing of the Stellite is carried out at a rate 
of approximately 100 teeth in 20 minutes, the 
amount used being 4 oz. for this number of 
teeth. 

Heating the steel for Stellite facing raises it 
to its hardening temperature for a distance of 
about ¥ in. along the tooth, and on cooling it 
will harden and become brittle. After the 
complete saw has been faced, it is therefore 
necessary to temper the teeth, which is done by 
heating to 450 deg. C. by playing the torch flame 
on each tooth for a moment. Checking of the 
temperature can be done by a Tempilstik marking 
crayon, supplied by J. M. Steel and Company, 
Limited, 45 Newhall-street, Birmingham, 3. 
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COURSES ON ELECTRICAL 
SAFETY 


A course for graduate engineers on electrical 
safety, organised by the Factory Department of 
the Ministry of Labour and National Service, 
will be held at Burton Manor Residential College 
for Adult Education, Burton-in-Wirral, Cheshire, 
from Sunday, May 22, to Saturday, May 28. 
The effects of static electricity and the methods 
of combating it will receive special attention, 
but earthing, protection, corrosion and electrical 
injuries and welding, dust and explosion hazards 
together with first-aid instruction, will also be 
dealt with. 

Applications to attend should be made to the 
Warden at the College. 

There will also be a course for craft super- 
visors from Sunday, November 27, to Friday, 
December 2, 1955. 

















SURFACE HARDENING OF 
LIGHT ALLOYS 


Hard Chromium Plating for 
Increased Wear-Resistance 


The advantage of hard chromium plating for 
increased wear-resistance is well known and the 
process is widely practised on cast iron and steel 
components. It has a particular application in 
the internal-combustion engine and compressor 
fields for treating cylinder bores, and it has 
long been obvious that great benefits would accrue 
if aluminium-alloy cylinders could be treated 
in the same way. The difficulty lay in the 
application of the chromium to the alloy, and 
attempts at electro-deposition in the past were 
not successful. The Mahle process, which 
originated in Germany, provided a solution to 
the problem, and by a combination of chemical 
etching of the surface to be plated and electro- 
deposition by normal methods, a hard chromium 
deposit can be applied to light alloys, including 
the high-silicon and copper-nickel types. Sheep- 
bridge Stokes Limited, Chesterfield, have made 
arrangements to operate the process in this 
country, and are now in normal production. 
Aluminium cylinders for internal-combustion 
engines have an obvious application in the 
improvement of power/weight ratio, and the 
low weight of the alloy is important in such 
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Improved engine characteristics are claimed if 
chromium-plated aluminium is substituted for 
cast iron for the cylinders. 


A group of aircraft 
compressor cylinders, 
first and second stage, 
in light alloy with chro- 
mium plated bores. 


equipment as aircraft compressors. In an 
internal-combustion engine chromium has the 
additional virtue of high heat conductivity, and 
is ideal as a bore-lining material, especially in 
air-cooled engines. Its low coefficient of friction, 
resistance to corrosion and great hardness are 
well known, and are attractive features in engine 
design. One characteristic of chromium which 
has had to receive attention is that in the highly- 
polished condition it does not retain an oil film. 
The surface finish of the plating is therefore 
controlled to ensure that the lubrication qualities 
are of the required standard. In the case of a 
cast component there is often sufficient porosity 
in the material to provide an oil-holding surface 
on the deposited chromium, but if this should be 
insufficient, or if a forging is used, the bore is 
either fine-turned or fine-knurled before plating. 
After the chromium has been deposited the bore 
is honed to fine limits to produce a smooth top 
surface, leaving evidence of the machining or 
knurling, which provides a good oil-retaining 
medium. The thickness of the chromium after 
final honing is usually 0-0025 in. to 0-005 in. 
In practice it has been found that the different 
rates of expansion in chromium and aluminium 
cause fissures to appear in the deposit when the 
cylinder is heated in service. These fissures 
improve the oil-holding qualities of the surface, 
and in no way impair the adhesion of the deposit. 

One of the advantages gained by using an 
aluminium cylinder with a chromium-plated 
bore and an aluminium piston is that the clear- 
ances required are very much reduced, owing to 
the fact that the coefficients of expansion of both 
components are the same. By taking into con- 
sideration in the design all the special features of 
an aluminium cylinder with a chromium-plated 
bore, such as improved heat-transfer, reduced 
clearances and low coefficient of friction, the 
efficiency of an engine can be improved consider- 
ably. The graphs reproduced herewith show 
the results obtained with a small petrol engine 
in two forms: with a cast-iron cylinder and with 
a chromium-plated aluminium cylinder. 

The main use of the process at present is on 
cylinder bores, but there are very few shape 
limitations; flat surfaces and a variety of other 


Two electric grinders 

have been developed for 

using depressed-centre 

for 7-in. and the other 

for 9 in. diameter 
wheels. 
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shapes can be treated equally well. Loca seg 
plating is also possible, those parts of the su: ace 
which are to be left soft being masked be >re 
plating. 
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STRESS-RELIEVING 
A 400-TON REACTOR CASINC 


A most unusual and interesting technique vas 
employed to carry out the stress-relieving eat 
treatment of a reactor casing at Calder _{alj 
atomic-power station. The reactor casing qa 
large cylindrical steel vessel made by Whe: soe 
Limited, Darlington, is 40 ft. in diameier, 
60 ft. in height and weighs 400 tons. As there 
was no gas-heated furnace sufficiently large to 
take the vessel, a framework of stainless-stee] 
tubing, of a total length of 2,000 ft., was installed 
inside the vessel and raised to a red heat by the 
passage of a 1,500-kW current. Several days 
were needed to heat the walls of the vessel to the 
required temperature, at which the reactor 
casing was maintained for some hours to com- 
plete the stress-relieving treatment. Thereafter, 
the vessel was allowed to cool down very 
gradually to room temperature. In order to 
ensure that the thick steel shell of the vessel 
should reach a uniform temperature at all points 
and also to conserve the heat, the whole of the 
outer surface of the vessel was covered with 
insulating material several inches thick. 
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BURMAH-SHELL OIL REFINERY, 
BOMBAY 


A large oil refinery on Trombay Island, 
10 miles to the north-east of Bombay has 
recently been completed a year ahead of schedule. 
It has been built by Burmah-Shell Refineries 
Limited, at a cost of £23 million and will process 
2 million tons of crude oil a year. It will produce 
petrol, kerosine, Diesel oils, furnace oils, and 
bitumen. The site occupies some 450 acres and 
was acquired in 1953. 
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ELECTRIC GRINDER FOR 
DISC WHEELS 


In order to make the best use of the depressed- 
centre reinforced grinding disc wheels that have 
recently been placed on the market, Wolf 
Electric Tools, Limited, Hangar-lane, London, 
W.5, have developed two portable electric high- 
speed heavy-duty grinders, known as the AG7 
and AG9. The former is shown in the illus- 
tration below. 

The driving motors are rated continuously 
at 1-5 h.p. and drive the 7-in. wheel at 8,000 r.p.m. 
and the 9-in. at 6,000 r.p.m. Both models can take 
wheels ranging from ¥ to % in. thick, } in. being 
the standard. High-speed backing pads for 
silicon-carbide and aluminous-oxide sanding 
discs are available as accessories, and a pressed- 
steel wheel guard or a moulded rubber driving 
flange for the backing disc can also be fitted. 
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REDUCING THE NUMBER OF WIRES 


IN PRESTRESSED BEAMS 
LARGE-DIAMETER WIRES DEVELOP SUFFICIENT BOND 


Pre-tensioning of concrete beams requires a 
good bond to avoid any possibility of slip of 
the tensioned steel. This was the reason why, 
originally, piano wire of 2 mm, diameter was 
considered suitable, but smooth wire of 0-2 in. 
diameter has been successfully used in Great 
Britain for pre-tensioning for more than ten years. 
The surface conditions of smooth wire 0:2 in. in 
diameter are quite satisfactory to ensure sufficient 
bond, but they may be further improved by the 
provision of indentations. There is no doubt 
that the bond resistance is increased if wire of 
smaller diameter is used since such wires have 
a greater specific area, but there is no advantage 
in the use of many such wires if larger sizes 
ensure satisfactory bond. The latter need less 
labour for placing and tensioning and allow a 
larger spacing between the individual wires, 
thus permitting the use of larger aggregates 
which results in greater concrete strength. 

This advantage of using fewer pre-tensioned 
wires in the larger prestressed beams encouraged 
the Civil Engineer’s Department of the Eastern 
Region, British Railways, to carry out special 
tests to investigate the applicability of smooth 
wire of 0-276 in. in diameter for pre-tensioning. 
Richard Johnson and Nephew, Limited, Brad- 
ford, Manchester, makers of suitable wire, 
supplied the material and Anglian Building 
Products, Limited, Lenwade, Norwich, co- 
operated in these investigations by manufac- 
turing the beams and placing their factory at the 
disposal of British Railways. 

A first series of tests was carried out in the 
summer of 1952, as reported briefly in ‘‘ The 
Use of High Strength Steel in Ordinary Rein- 
forced and Prestressed Concrete Beams ” which 
appeared in the Final Report of the Fourth Con- 
gress of the International Association for Bridge 
and Structural Engineering held at Cambridge. 
These static tests of 1952 proved the suitability, 
from the point of view of bond, of smooth 
0-276-in. diameter wires for pre-tensioning in 
conjunction with high-strength concrete, as 
generally used in first-class concrete works. 
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ve Ce 
A prestressed-concrete beam under test at the Railway Research Laboratories at Derby. 


In 1953-54 further static and fatigue tests were 
carried out jointly by the Civil Engineer’s 
Department, Eastern Region, and the Railway 
Research Department at Derby on the beams 
manufactured by Anglian Building Products, 
Limited, at Lenwade. This work in progress is 
shown in the accompanying illustration. 

In the first tests of 1952, six types of beams 
were tested, having lengths which varied between 
10 ft. 6 in. and 21 ft. 6 in. with two central point 
loads 3 ft. 6 in. apart, and the beams were 
loaded for three different spans of 9 ft. 6 in., 
13 ft. 6 in. and 19 ft. 6 in. All the beams had 
a rectangular cross-section of 8 in. width and 
124 in. depth, this size being adopted because 
moulds were already in being at Lenwade. Six 
tensioned bottom wires and two tensioned top 
wires, 0-276 in. in diameter, were provided in 
all specimens; some of them had additional 
non-tensioned wires placed in twin twisted 
pairs. The percentage of reinforcement was 
0-4 per cent. with regard to the tensioned wires, 
and 1-0 per cent. and 1-3 per cent. in the 
specimens in which non-tensioned wires were 
added. 

The beams were manufactured without stirrups, 
and in those specimens with a high percentage of 
reinforcement early shear failure took place 
which gave an opportunity to study, also, the 
behaviour due to shear. The specimens with 
tensioned wires showed a satisfactory bond of 
the wire not only for the length of 15 ft. 6 in. 
(span 13 ft. 6 in.) but also for so short a length 
as 10 ft. 6 in. (span 9 ft. 6 in.). 

In the longer beam the actual failure load 
appreciably exceeded the load calculated for the 
maximum steel force based on the strength of 
226,000 lb. per square inch (101 tons per square 
inch) balanced by a rectangular concrete stress 
block corresponding to a prism strength of 
6,000 lb. per square inch. In the shorter beam 
a combined shear and bending failure took 
place due to the increased shear stresses; never- 
theless, no slip of the wire occurred and the actual 
failure load was in accordance with the calculated 
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The tests 


have shown that adequate bond can be developed by a relatively small number of large-diameter 
wires; the use of fewer wires has several consequent advantages. 
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value. Of the beams having a larger steel 
percentage (1 per cent.) only one, of 19 ft. 6 in. 
span, need be mentioned. In this case combined 
shear and bending failure occurred at a load 
which was only 90 per cent. of the calculated 
maximum, but slip between wire and concrete 
was not observed. 

Further static tests were carried out in 1953 
when a beam was tested in which six wires were 
tensioned and six single wires were non-tensioned. 
In this case, shear failure was avoided by the 
provision of special stirrups, but apparently slip 
of the non-tensioned wires took place and plain 
straight untensioned wires of 0-276 in. in diameter 
are not therefore to be recommended. It may, 
however, be concluded that smooth tensioned 
0-276-in. wire spaced as closely as 1}.in. will 
ensure sufficient bond resistance in concrete of 
a prism strength of 6,000 lb. per square inch. 
It has been ascertained, by many tests, that 
non-tensioned pairs of twisted wires of 0-2 in. 
diameter ensure satisfactory bond resistance; 
this appears to be the case also with wire of 
0-276 in. in diameter, and although it has not yet 
been conclusively proved the outcome is likely 
to be favourable. 

The static tests had already shown the suit- 
ability of pre-tensioned 0-276-in. bonded wire, 
and fatigue tests made in the summer of 1954 
indicated the extraordinary resistance of such 
prestressed beams. All the beams had a 
length of 15 ft. 6 in. and to two beams one million 
repetitions of loading were applied between 
loads corresponding to a compressive stress of 
10 lb. per square inch and a nominal tensile of 
600 Ib. per square inch. Prior to testing, the 
beams had been deliberately loaded until 
cracks had developed. On removal of the load, 
the fine cracks became entirely invisible after 
completion of the fatigue tests. In subsequent 
static tests the wires fractured under the max- 
imum calculated load. 

In an additional test one million repetitions 
were carried out as before, but in a non-cracked 
state; afterwards, nearly nine million repetitions 
were applied to the beam in a cracked state. 
The lower limit loading corresponded to a 
compressive stress of 270 lb. per square inch 
and the upper limit to a nominal tensile stress 
gradually increasing from 650 to 1,270 lb. per 
square inch when the load corresponded to 
two-thirds of that at which the maximum was 
obtained in a static loading test by fracture of 
the wire. The cracks became entirely invisible 
at zero stress up to and including the eight 
millionth repetition. (It is understood that a 
detailed report of these tests will be published 
later by the Commission.) 

It is believed that these tests have conclusively 
proved the suitability of 0-276-in. diameter wire 
for pre-tensioning, save only for the qualification 
about single untensioned wires and suitable 
minimum spacing. It must be pointed out that 
smooth wire was employed and the condition 
is likely to be improved if indented wire is used. 
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, POST-GRADUATE BURSARIES IN 
ENGINEERING 


Manchester and London 


It has been announced that the Metropolitan- 
Vickers Electrical Company, Limited, Trafford 
Park, Manchester, 17, have endowed four post- 
graduate bursaries in electrical and mechanical 
engineering, each of a value of £400 per annum, 
in the University of Manchester. Two of these 
bursaries will normally be tenable in the 
Faculty of Technology of the University, at the 
Manchester College of Technology. 

The company have also endowed three similar 
bursaries tenable in the Mechanical and Elec- 
trical Engineering Departments at the Imperial 
College of Science and Technology, London. 

A particular purpose of these bursaries is to 
encourage graduates in physics and mathematics 
to undertake post-graduate study or research in 
engineering in preparation for entry into the 
electrical industry. 














Fig. 1 The approach control room, in which ‘‘twin-stack feed’ of aircraft into the approach lanes 
is handled by radar. The final ‘‘ talk-down ”’ is still controlled from a G.C.A. truck near the runway. 


CENTRAL TERMINAL AREA AT 


LONDON AIRPORT 
1—NEW CONTROL TOWER 


Recently the Air Traffic Control Centre for 
Southern England has been transferred from 
Uxbridge to a headquarters at London Airport, 
where in addition a new control tower has been 
inaugurated. There for the first time the air 
traffic controller will be working alongside the 
long-range radar units which monitor aircraft 
entering and leaving England on the controlled 
airways. Thus, the efficiency with which the 
growing volume of air traffic can be handled 
over Southern England and into London 
Airport is now greatly increased and can prob- 
ably be said to set a standard for the rest of 
the world. 

The new control tower (Fig. 2) at London 
Airport is 127 ft. high and houses, in addition to 
management offices and the telecommunications 
centre for the airport, two principal functions— 
Approach Control and Aerodrome Control. 
The latter, situated in a glass-walled and glass- 
roofed penthouse at the top of the tower, com- 
prises both Air Control and Ground Control. 
The Air Controller controls the departure of all 
aircraft, by a telecommunications system, and 
fair-weather arrivals. His deck is situated so 
that he can view either end of the main east-west 
runway. He is assisted by a radar controller, 
who views the departing aircraft on a radar dis- 
play tube from the Cossor ACR 6 plan-position 
indicating radar. To assist in identifying the 
aircraft, Marconi VHF AD 210 direction-finding 
indicators are provided both for air control and 
in the approach control room. 


GREEN CENTRE-LINE TAXIWAY 
LIGHTS 


Also located in Aerodrome Control are the 
switchboards controlling the aerodrome-location 
and identification beacons, the Calvert approach 
lighting, and the runway and threshold lighting. 
The intensity of the approach and runway light- 
ing can be varied according to the weather 
conditions, or on request by the pilot. All 
these switches are located on boards to the right 
of the ground controlling “‘ mimic” diagram of 
the airfield taxiway lighting system. The latter, 
controlled by switchboards on the left of the 
ground controller’s position, is of particular 
interest in that it is the only installation of the 
“‘ green centre-line”’ type at present in use at a 
civil airport. 


The taxiway system provides routes for air- 
craft between the central-area apron, the northern 
apron and the six runways, and for the traffic 
between both aprons and the maintenance areas 
on the eastern and southern side of the airport. 
It consists of a single line of flush green lights 
not more than 80 ft. apart running along the 
centre of the taxiway. By following this line, 
an aircraft captain can be assured that he has an 
adequate width of land surface, and can taxi 
confidently without recourse to route diagrams 
on the radio telephone. 

To maintain separation at crossings and junc- 
tions of roads, runways, and taxiways, the air- 
field is divided into about 100 blocks. The 
entrances to each block are marked by lines of 
flush red “stop-bar” lights, and an aircraft 
may not cross them when they are illuminated. 
When the green taxiway lights are illuminated, 
all the red cross-bar lights are automatically 
extinguished. Where a route crosses a runway 
in use, a special safeguard is provided in that 
the controller supervising flying operations has 
to operate a master switch before the green lights 





Fig. 2 The new con- 
trol tower at London 
Airport is 127 ft. high. 
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can be switched on by the ground contr: ller’s 
assistant. For daylight taxi-ing when the ights 
are not readily visible, a corresponding s stem 
of signboards has been provided. 


AIRFIELD SURFACE MOVEMENT? 
INDICATOR 


To assist the Ground Controller in regu iting 
the lighting systems, he is provided wit! the 
mimic diagram shown in Fig. 3, which sows 
by miniature lamps all the lighting services and 
routes that have been selected. 
tration it will be seen that there is a radar di play 
unit to the left of the ground controller, which 
shows the movements of all ground traffic op 
the airfield on their respective runways, taxiways, 
and roads. This, also, is of particular interest, 
in that it is the first Q-band radar, operating in 
the 8-mm. band at approximately 34,000 Mejs, 
Known as ASMI—the airfield surface movement 
indicator—it has been supplied by Decca Radar 
Limited. With this very high frequency and 
short transmitted pulse of #4 micro-second dura- 
tion, it provides a picture of extremely high 
accuracy, discrimination and resolution. Al- 
though still barely out of the experimental stage, 
the apparatus has already proved invaluable to 
the ground-control staff for handling the airport 
traffic expeditiously. 


MOVEMENT INFORMATION SERVICE 


Another service which is believed to be in 
advance of that at any other international 
airport is the Telemove Information Service, 
under the control of the Ground Controller and 
operated from a room on the fourth floor of the 
control tower. By a ticker-tape system, all 
departments of airport management and the 
airline operators are kept informed of the 
movements of aircraft and other traffic so that 
servicing, passenger-handling and loading, etc., 
can be co-ordinated as efficiently as possible. 
Mobile radio-telephone equipment is fitted to 
servicing vehicles and passenger coaches so that 
ground traffic can be directed with the minimum 
delay. For passing written messages quickly 
between one department and another, Lamson 
self-routing carrier air-tube systems are installed 
in each building and between buildings. 

The airport has, in addition, its own automatic 
telephone exchange with some 5,000 telephones, 
and a teleprinter’ service. Other interesting 
** information ”’ equipment in use in the control 
tower are the Nufax telegram facsimile trans- 
mitter-receiver equipment for automatic trans- 
mission and reception of telegrams, and Nufax 
chart transmitters for transmitting and receiving 
meteorological maps. 


GROUND CONTROLLED APPROACH 


The Approach Controller and his staff are 
located in a room on the sixth floor of the tower, 
cantilevered out beyond the tower and enclosed 
on three of the sides by sloping glass. It is 
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Fig. 3 The ground controller is provided with a “ mimic ” diagram of the airfield and taxiway lighting 


systems, to assist him in control. 


On his left is the ASMI (airfleld surface movement indicator) 


radar for monitoring all aircraft and vehicle movements on the ground. 


large enough to allow for future expansion of 
traffic or improved techniques of control. For 
the next few years the southern half of the room 
will be used for actual approach control and the 
northern half for development work. 

The lighting of the Approach Control Room 
has presented a problem, since current radar 
screens must be viewed in  semi-darkness, 
whereas the procedural controllers must have 
adequate light. To avoid unnecessary reflec- 
tions, the walls facing the radar tubes have been 
painted midnight blue, and specially constructed 
artificial lighting units are employed. By day 
an elaborate system of Venetian blinds allows 
the amount of daylight to be regulated in the 
southern half of the room. 

At present the initial part of a ground-con- 
trolled approach is carried out from the control 
room, but the last six or seven miles, during 
which the pilot is “‘ talked down,” have still to 
be controlled from a ground-control approach 
truck near the runway. Ultimately the talk- 
down controller also will take his place in the 
control room adjacent to the radar controllers. 

Recently a system known as “twin stack 
feed’ has been introduced for airctaft entering 
London Airport under instrument flight-rules 
conditions. The two radar controllers in the 
Approach Control Room (Fig. 1) control air- 
craft routed to the radio range stations at 
Epsom and at Watford and feed them into the 
approach paths at appropriate intervals so that 
the separation between consecutive aircraft is 
adequate for safety but not so great as to cause 
unnecessary delays. This process relies upon 
the skill and experience of the radar controllers. 
Initially the twin-stack feed is used only when 
the main east-west runways are in operation. 
The success of this system is largely dependent 
on the Cossor ACR 6 plan-position indicating 
radar which has superseded the original wartime- 
developed ground-control approach radar, which 
was first used at London Airport in 1950. It is 
interesting to record that the 50,000th safe “‘ talk- 
down ” landing was completed on February 22. 
The ACR 6 radar provides coverage up to a 
distance of 25 to 60 nautical miles, depending 
on the aircraft type. Moving-target indication 
circuits eliminate permanent echo “ clutter ” 
from the display. To identify particular aircraft 
on the display, the radar controllers make use 
of Marconi AD210 direction finders. 

A limitation to the rate at which aircraft can 

rought in on G.C.A. is set by the time 
feqiired for the final-approach talk-down, 
whi h is about three minutes. Since one talk- 
dov. 1 controller cannot handle more than one 


aircraft at a time, the landing rate, using the 
full talk-down procedure, could not be better 
than 20 aircraft per hour. Until new equipment 
is available which can handle two or more 
aircraft at the same time, pilots will be encouraged 
to use the I.L.S. (instrument landing system) and 
dispense with the full talk-down. If I.L.S. is 
used alone, experience has shown that it is neces- 
sary to increase the separation between aircraft 
to allow for overshoots. To overcome this, 
it is proposed that the talk-down controller should 
‘*“monitor” the I.L.S. approach on his radar 
screen. 


NO INTERRUPTIONS TO SERVICES 


All the communications and radar sets in 
service in the control tower have been designed 
and developed to provide the maximum service- 
ability. To avoid any interruption of control 
functions, the aerodrome- and approach-control 
rooms house only the display instruments. 
The equipment itself, of the replaceable unit type, 
is mounted in racks located in a separate equip- 
ment room on one of the lower floors. Auto- 
matic alarms call the attention of the maintenance 
engineer to any faulty component, which is 
immediately removed and replaced. 

All the buildings in the central terminal area 
at London Airport are constructed with steel 
frames encased in concrete, with the exception 
of the Customs Hall in the south-east face 
building where the roof is supported by a series 
of multiple-span welded portal frames. The 
buildings have been designed on a uniform 
12-ft. grid to enable floors, partitions and 
windows to be standardised. Complete standard- 
isation is not, however, possible on account of 
different floor loadings. All the steelwork has 
been electrically bonded and earthed to eliminate 
interference to radar. 

Externally the buildings are finished in brick- 
work, artificial stone or tiling. The floor and 
roofs generally are of precast units. In areas 
where the noise from aircraft is obtrusive, double- 
glazed windows are used, and special acoustic 
treatment is provided in certain of the rooms. 

The air traffic control room at the top of the 
control tower has a light steel frame suspended 
on 16 radial ribs designed as a three-pinned 
portal frame. The roof diameter is 30 ft., and 
on the roof a radar scanner will be supported. 
The sides and part of the roof are double glazed 
and the side glass is set at an angle to reduce 
reflection. 

The central terminal area is served by a 
separate 11-kV ring main connected directly 
to both of the airport main intake sub-stations. 
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Each building has its own transformation points 
from which the internal circuits are taken out at 
415/240 volts, 50 cycles. The mains supply is 
backed by a 250-kW fully-automatic Diesel 
standby set to cater for essential operational 
services and emergency lighting in the event of 
mains failure. 

The electrical load imposed by the airfield 
lighting and navigational services, which are 
spread out over the airfield and environs, has 
demanded the provision of some 20 substations,” 
some with connected loads as high as 100 kVA. 
Since most of the services comprising this load 
are remotely controlled, controlled or “B” 
centres are provided at or near the substations 
and are linked with the central tower by multiple- 
core telephone-type cables which enable some 
1,000 control operations to be carried out from 
this central point. 

The taxiway lighting or ground-movement 
control desk has been designed to enable the vast 
number of switching operations to be carried 
out simply and quickly. Each traffic junction 
on the airfield is allotted a pair of junction panels, 
one designated “‘in” and the other “ out.” 
These panels each contain a selector switch with 
a number of ways corresponding with the 
number of branches of the associated junction. 
Routes through junctions may thus be selected 
quickly by placing the “ in ’’ and “ out ”’ switches 
in the required position. The desk also includes 
the master switches controlling power supplies, 

The airfield-lighting control desk is more 
orthodox with on/off controls for the various 
services, brilliancy controls, and runway selec- 
tion, etc. The two control systems are largely 
separate, with interconnections for over-riding 
control of routes across selected runways. 
They operate on a code principle to avoid the 
use of cables containing an unwieldy number of 
cores. Signalling may thus be carried out over 
a few cores within the capacity of a 14-pin 
telephone cable. The signalling codes are 
initiated by relays on the first floor of the tower 
to which the control desk and mimics are 
connected by multiple-core cables. Apparatus 
at each controlled or ““B” centre interprets 
the signals received from the tower and translates 
them into the required switching functions. 
The whole system is battery-operated to guard 
against mains failure. 


HEATING AND VENTILATION 


Until a permanent heating station can be 
constructed to deal with the entire central 
terminal area, the needs of the first three buildings 
are being served by a temporary boiler house 
on the western apex. Four self-contained 
oil-fired boilers operate as high-pressure hot- 
water units with a total output of 40,000 B.Th.U. 
per hour. Two separate parallel pipe systems 
are provided in a network below the buildings, 
one for domestic hot water and cooking services, 
the other for seasonal heating plant. 

Within each building the high-pressure hot- 
water is circulated through a series of calorifiers. 
The secondary low-pressure circuits from these 
feed ceiling or floor-heating panels in the public 
and special-purpose areas. In administration 
offices, plant rooms and corridors they feed 
radiators and wall-heating panels. The whole 
equipment is automatically controlled and 
compensates immediately for variations in 
outdoor temperature. 

Mechanical ventilation is provided in all areas 
to be used by a large number of people, or 
which require filtered air for exposed and 
sensitive control equipment. Full air con- 
ditioning with refrigeration is provided in the 
control rooms. Below and connecting each 
building is a mechanically ventilated subway 
for the heating and water mains, power and 
communication cables, and the carrier air tube. 
Fire protection for each building is provided by 
a series of concealed fire hoses installed at 
suitable intervals and connected directly to a 
12-in. diameter fire ring main surrounding the 
whole area. 


A subsequent article will deal with airport 
passenger services. 
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Fig. 1 The 1,400-ton twin-screw bulk-cargo carrier M.V. ‘‘ Golden Bay ”? which is equipped with 
coupling-alternator units to enable the main propelling machinery to supply auxiliary power when 
the ship is in port. 


1,400-TON BULK-CARGO CARRIER 


66 
GOLDEN BAY”’ 
AUXILIARY GENERATORS ELIMINATED 


The 1,400-ton twin-screw motor vessel, “‘ Golden 
Bay,” which is illustrated in Fig. 1, has been 
built by Henry Robb, Limited, Leith, Edinburgh, 
6, for the Tarakohe Shipping Company, Welling- 
ton, New Zealand, in conjunction with the Goden 
Bay Cement Company. It is designed to carry 
cement or coal in bulk; and for that reason is 
fitted with extensive cargo-handling equip- 
ment. In such a ship the generating sets 
necessary to provide the auxiliary power may 
occupy as much space as the propelling mach- 
inery and may make it difficult to arrange 
accommodation in the engine room. The 
British Thomson-Houston Company, Limited, 
Rugby, have overcome this difficulty by modifying 
the conventional electro-magnetic coupling, so 
that it not only connects the main engine and 
its propeller when the ship is at sea, but can be 
used as an alternator, which is also driven by 
the main engine, for supplying power when the 
ship is in port. 

The power on the Golden Bay is obtained 
from two British Polar type Diesel engines, each 
of which develops 630 brake horse-power at 
250 r.p.m. and provides a service speed of 10 
knots. Each engine is connected to a coupling- 
alternator unit one of which is illustrated in 
Fig. 2 while on test at Rugby. 


COUPLING-ALTERNATOR UNIT 


The construction of this coupling-alternator 
unit is indicated in Fig. 3, from which it will be 
seen that it consists of inner and outer members 
between which there is no mechanical connection. 
The inner member is made up of a fabricated 
steel rim on which 20 electromagnetic poles, 
facing radially outward, are mounted. This rim 
is fixed to a spider with a spigotted flange, so 
that it can be bolted to an intermediate stub 
shaft. This shaft is, in turn, coupled to the 
engine crankshaft, the arrangement ensuring 
that the weight is not wholly carried by the 
latter. The magnets are excited from the 
auxiliary bus-bars cf the ship by direct current 
at 220 volts which is supplied by two 60/70-kW 
and one 30-kW British Thomson-Houston 
dynamos, driven by Russell Newbery engines. 
The connection is made through slip rings which 
are mounted on the coupling flange, the brush- 
gear being fixed to a bracket on the intermediate 
bearing pedestal. 

The outer member of each unit, which is 
coupled directly to the propeller shafting, con- 
sists of a fabricated disc and a steel outer rim 


on the inside of which the laminations and a 
three-phase star-connected winding for the 
rotating-field system are carried. These windings 
consist of copper bars which are assembled in 
the slots of the laminated core and are covered 
with Class B insulation which has been suitably 
impregnated to withstand marine engine-room 
conditions in the tropics. While the units are 
being used as couplings the phases of the wind- 
ings are connected to form a closed circuit 
acting as a squirrel cage. Power is then trans- 
mitted from the engines to the propeller shafts 
with only a small reduction of speed due to the 
slip in the coupling, not exceeding about 14 per 
cent. 
AUXILIARY POWER SUPPLY 


When the ship is in harbour and the alternators 
are to be used to supply auxiliary power, the 
outer members are locked stationary by steel 
wedges which engage in their rims. The shorting 
links on the windings are removed and suitable 
connections are made to the three-phase windings 
of each outer member. The units can then be 
used as conventional alternators each of which 


Fig. 2. When the ship 
is in port, the main 
propeller coupling can 
be mechanically locked 
to act as an alternator 
for supplying the cargo- 
handling § equipment. 
The unit is shown here 
on test at the maker’s 
works. 
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is driven by one of the engines. Under such 
conditions, the engines run at 300 r.p.m. and 
the alternators develop 500 kW at 440 volts and 
50 cycles. This frequency has been chose to 
allow standard alternating-current marine m« tors 
to be used for driving the cargo-handling ec uip. 
ment. 

Individual control of each coupling is effected 
by rheostats from a panel on which lamp: are 
mounted to show when direct current is being 
supplied to the coupling and when excitation js 
being applied to the alternator. There are also 
earth lamps and instruments for indicating the 
field output currents and the voltage of cach 
of the alternators. The excitation of the 
coupling-alternator units is controlled by a hand- 
wheel with star-wheel location for the initial step, 
Moving the handwheel to this position closes 
mechanically-operated contactors through cams, 
and applies excitation to the coupling. This 
excitation can be increased by further rotation 
in a clockwise direction. As these coupling. 
alternators are not designed for manceuvring 
(that operation being entirely carried out on the 
engines) the excitation must be applied before 
starting. Interlocks are therefore fitted on the 
engine controls and operate audible alarms 
should the excitation be switched on with the 
engines running. 

When the machines are operating as alter- 
nators their output voltage is maintained between 
pre-set limits, irrespective of the total load, by 
connecting or disconnecting three fixed steps of 
resistance in series with the field. These steps 
are switched in or out by contactors which are 
operated by relays at pre-determined current 
values. The voltage is thus maintained between 
safe operating limits and is finally adjusted to 
440 volts when the load has reached a steady 
value. 

The control panel also incorporates a bus- 
section switch and circuit-breakers, through 
which power is supplied from the alternators to 
a pair of distribution boards. The alternators 
cannot be paralleled, interlocks being provided 
to prevent this happening, but the bus-section 
switch enables one machine to feed both boards, 
so that cargo unloading can be carried out with 
one engine out of action. 


CARGO-HANDLING EQUIPMENT 


The motors driving the cargo-handling equip- 
ment on the Golden Bay are for the most part 
supplied direct from the coupling-alternator 
units at 440 volts three-phase and 50 cycles. 
Drives requiring individual speed control are, 
however, supplied from 220-volt Ward Leonard 
generators which are driven by 200-h.p. squirrel- 
cage motors. The equipment includes two 
electrically-driven unloaders, each of which can 
travel on rails the length of one hold, power for 
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Fig. 3 Sectional diagram of the coupling-alternator unit. 


this purpose being provided by a 5-h.p. totally- 
enclosed motor. This motor is supplied from a 
three-winding Ward Leonard generator. The 
unloaders are equipped with inclined and trans- 
verse scrapers. The former, which are driven 
by 74-h.p., 440-volt totally-enclosed squirrel-cage 
motors, move the material down the face of the 
cargo to the transverse scrapers. These scrapers, 
which are driven by 3-h.p. motors, then feed the 
material on to two longitudinal drag link con- 
yeyors, which also run the full length of the holds. 

The four longitudinal conveyors are each 
powered by a 35-h.p. 220-volt direct-current 
motor, all the motors being supplied from a 
another Ward Leonard generator so as to give a 
controlled stall current and thus a controlled 
stall torque. Each motor is fitted with field 
diverters so that their speed can be controlled 
during unloading, the necessary adjustment 
being effected remotely by push buttons. The 
longitudinal conveyors feed the cargo into 
elevators which are driven by 15-h.p. totally- 
enclosed squirrel-cage motors, and discharge into 
a cross-screw conveyor on the upper deck, 
which is driven by a 25-h.p. motor. 


CEMENT AND COAL HANDLING 
ARRANGEMENTS 


When the ship is discharging cement, this 
material is delivered by the screw conveyor to a 
hopper and thence by a compressed-air pump 
through a pipe line to silos on shore. This 
pump is operated by a 300-h.p. wound-rotor 
induction motor, air being supplied from two 
rotary compressors, each of which is driven by a 
250-h.p. squirrel-cage motor. On the other hand, 
when coal is being unloaded, it is delivered from 
the screw conveyor on to a portable belt conveyor 
which can be slung into position between the 
ship and the jetty through a watertight opening 
on the port side. 

All the motors operating the cargo-handling 
equipment are supplied from the circuit-breaker 
panel in the engine room through one of a pair 
of distribution boards in the forward machinery 
compartment. The boards carry the direct-on- 
line starters and the out-going fused isolators 
through which the separately-mounted starters 
are supplied. All motors with outputs below 
30 h.p. are switched direct-on-line, while the 
others are controlled by auto-transformer starters 
with the exception of that driving the cement 
pump which is fitted with a stator-rotor starter. 


INTERLOCKING EQUIPMENT 


All these starters are remotely operated from 
push buttons which are mounted on a central 
cargo control panel in the forward machinery 
compartment, and are illuminated when the 
corresponding motors are running. The control 
panel also carries selector switches which enable 
either the cement or coal discharging equipment 
to be employed. Provision is made for sequence 
Starting so that the various motors can be run 
up in the correct order, thus ensuring that all the 
handling equipment is operating by time the 
carzo has been delivered from the holds by the 
lor zitudinal conveyors. Further, each drive is 


interlocked with that preceding it in the sequence, 
so that if it is necessary to stop the machinery 
at any point, all the equipment feeding that 
point is stopped. Subsequent operations, how- 
ever, continue so as to clear any blockage that 
may have occurred. The driving motors of the 
Ward Lepnard generator sets and the fields of the 
generators are also incorporated in the sequence 
interlocking system. Finally, provision is made 
so that the motors can be controlled individually. 
In addition to the starter push buttons there is 
a master “ start ’’ button which must be pressed 
before the cement-handling equipment can be 
run up. It is, however, inoperable when the 
selector switch mentioned above is in the “ coal 
unloading” position. Master control buttons 
for the coal-handling machinery are, however, 
provided on deck to facilitate the filling of coal 
barges or railway wagons on the quayside. 
Master “stop” buttons are mounted both on 
the central control panel and on deck to enable 
all the equipment to be instantaneously stopped. 
The distribution panels, central control panel, 
starters and all the motors driving the cargo- 
handling equipment were also supplied by the 
British Thomson-Houston Company, Limited. 
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SURFACE GRINDING BY 
HAND OR AUTOMATIC 
CONTROL 


Operation to Pre-Set Dimensions 


The Malcus surface-grinding machine, made 
by Holmquist Malcus, A.-B. Halmstad, Sweden, 
and marketed in the United Kingdom by the 
Selson Machine Tool Company, Limited, Chase- 
road, London, N.W.10, is available in two table 
sizes, 39% in. by 12 in. and 594 in. by 12in. Itis 
hydraulically-operated, and is designed for 
automatic grinding to pre-set work dimensions. 
It has a grinding wheel 12 in. in diameter by 2 in. 
wide, driven at 2,065 r.p.m. by a 5-h.p. motor 
through V-belts. The motor is specially balanced 
and is mounted on a vibration-damping sus- 
pension. . The’ grinding-wheel spindle and 
bearings are designed as a replaceable cartridge 
unit mounted in the cross-slide, the unit being 
available. with precision anti-friction, _super- 
precision anti-friction, or plain bearings to choice. 
The machine is shown below. 

Longitudinal traverse of the machine table is 
hydraulic, and infinitely-variable from 3 in. to 
100 ft. per minute. A handwheel is provided 
for hand-operation of the table; it is auto- 
matically disengaged when the hydraulic traverse 
is started, and re-engaged when the traverse is 
stopped. The grinding wheel cross-feed is also 
hydraulic, and can be varied steplessly from 
0-02 in. to 2 in., the latter being the full face 
width of the wheel. Fine down-feed of the 
grinding wheel is by means of a handwheel 
grouped with the other controls at the front of 
the machine. Push-button down-feed control, 
which moves the grinding wheel in increments of 
0-00004 in. can be fitted as a supplement to the 
handwheel feed. Motor drive is fitted for rapid 
vertical movement of the grinding wheel. 

Automatic down-feed can be fitted as an 
extra attachment. This feed is hydraulic, and 
operates at the end of each reversal of the table, 
or at the end of the cross-feed. The automatic 
down-feed increment is adjustable from 
0-00008 in. to 0-002 in. per reversal, and a built- 
in dial gauge is provided for setting purposes. 
Just before the work is 
ground down to _ the 
finished dimension, a 
micro-feed device, ad- 
justable from 0-00008 
in. to 0-0004 in. per 
reversal, is engaged 
automatically, indicator 
lamps showing whether 
the micro-feed or the 
ordinary feed is in oper- 
ation. As soon as the 
final pre-set dimension 
is reached, the down- 
feed is automatically 
disengaged, the table- 
feed stops, and the rapid- 
travel motion raises the 
wheel. 

Hydraulically-opera- 
ted diamond  wheel- 
truing is standard, and 
automatic compensation 
for loss of wheel-radius 
caused by truing is in- 
cluded in the fully-auto- 
matic equipment. Radius 
and angular truing and 
crush-dressing équip- 
ment can also be sup- 
plied. 

Rapid production of 
identical workpieces hav- 
ing several surfaces to 
be ground to the same 
level some distance apart 
is facilitated by pattern- 
control. This operates 
the grinding wheel cross- 


Fully automatic grinding to pre-set dimensions, and pattern-controlled feed automatically under 
operation from a replica of the workpiece are features of the Malcus the control of a replica 
. surf 


ace grinder. 


of a finished workpiece. 
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ELECTRICITY SUPPLY IN 
ZANZIBAR 


Power Station Designed for 
Tropical Conditions 


Electricity supply in Zanzibar has recently been 
modernised by the erection of a new power station 
at Saateni and by the installation of a ring main 
and ten alternating current sub-stations. Since 
the beginning of the century the island has been 
served on the direct-current system, which was 
initially supplied by steam-driven generators 
and since 1917 by Diesel-engine sets, the total 
installed capacity finally being 1,800 kW. 

The generating plant at Saateni consists of 
three seven-cylinder four-stroke Diesel engines 
with Napier exhaust-driven turbo superchargers, 
which were manufactured by the English Electric 
Company, Limited, Kingsway, London, W.C.2, 
the normal rating being 1,312 brake horse- 
power at a speed of 375 r.p.m. This rating, 
however, has been reduced to 1,088 brake 
horse-power owing to the tropical conditions, 
the mean maximum shade temperature being 
95 deg. F. and the maximum relative humidity 
85 per cent. 

To meet these conditions two cooling systems 
have been provided. The first consists of 
a closed circuit, which includes normal heat 
exchangers. This is supplied with town water 
through a Permutit softener and two 800-gallon 
tanks, circulation through each engine being 
effected by a motor-driven pump. The system 
includes bus mains so that any pump can serve 
any heat exchanger or engine. By-passes enable 
the water to be warmed up quickly for a short 
period after starting. 

Water for the secondary system is drawn from 
the town’s reservoir through the coolers and heat 
exchangers and is pumped thence by two motor- 
driven Worthington-Simpson pumps, each with 
a capacity of 375 to 500 gallons per minute 
against a head of 150 to 138 ft., into a high-level 
tank whence it is returned to the mains. 

In case of a shortage of water owing to a 
prolonged drought a Heenan and Froude forced- 
draught cooler has also been incorporated in 
the system. This cooler, which is situated in the 
engine room so that it assists the natural ventila- 
tion of the station, is capable of continuously 
cooling 150,000 gallons of water per hour from 
140 deg. to 110 deg. F., thus meeting the require- 
ments of two engines on full load. The primary 
and secondary cooling circuits are interconnected 
so that the heat from the engine jackets and the 
lubricating-oil coolers can be dissipated through 
this cooler. 


ELECTRICAL EQUIPMENT 

Each engine is coupled to an English Electric 
alternator of the single-bearing type, the output 
of which is 937 kVA at 0-8 power factor, 11 kV 
and a frequency of 50 cycles. These machines 
are connected to a main switchboard whence 
power is distributed to two feeders and to two 
250-kVA_ station transformers from which 
auxiliary power and lighting is supplied. The 
outgoing feeders are connected to a ring main 
partly through overhead lines and partly through 
underground cable, the main contractors for 
which were Enfield Cables, Limited. 

Underground cables were used instead of 
overhead lines at one point owing to the insecure 
nature of the corrugated iron roofs on the native 
huts and the consequent risk of damage during 
storms. Of the ten sub-stations two are rated 
at 500 kVA, five at! 250 kVA and three at 
100 kVA, the equipment consisting of trans- 
formers in which the incoming voltage is stepped 
down to 400/230 volts for distribution. The low- 
tension sides of these transformers are controlled 
by circuit-breakers and high capacity fuses. 

Although the direct-current requirements of 
the island are still being met from the original 
power station a supplementary supply is also 
being given from Saateni through two 150-kW 
pumpless rectifiers in one of the alternating 
current sub-stations. 

The consulting engineers for the new scheme 


were Preece, Cardew and Rider, the original 
design being due to Mr. P. F, Collier, the elec- 
trical and mechanical engineer of the Public 
Works Department. 
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TELEVISION STATION 
IN BAGHDAD 


Maximum Flexibility in Layout 


The prefabricated television transmitting station 
which was erected and operated at the recent 
British Trade Fair at Baghdad, by Pye, Limited, 
Radio Works, Cambridge (ENGINEERING, vol. 178, 
page 483, 1954) has been purchased by the 
Government of Iraq to form the nucleus of that 
country’s television service. It will be re-erected 
adjacent to the existing broadcasting studios. 
The transmitters—S5S00-watt vision and 250-watt 
sound—are sufficiently powerful to cover the 
whole of Baghdad. The system used is 625-line 
standard CCIR signal transmitted on Band III, 
and the frequencies are 196-25 Mc/s vision and 
201-75 Mc/s sound. The new television station, 
as erected at the Fair, is shown in the illustration 
below. 

The prefabrication of the station, and the ease 
with which it can be assembled on site, is likely 
to be of great interest to other countries, par- 
ticularly in the Near and Far East, where the 
authorities are known to be desirous of estab- 
lishing a television service but feel that the high 
cost of a major transmitting station might not be 
an economic proposition. Another advantage is 
that the structure has been designed to give the 
maximum flexibility in layout and, by using 
standardised parts, can be easily extended if the 
need should arise for a larger, or alternative, 
studio or for additional offices. 

Basically, the T-shaped station consists of two 
adjoining buildings, erected on a concrete-raft 
foundation. The larger, steel portal-framed 
structure houses the studio, and the smaller wing, 
of steel stanchions and trusses, contains the 
control-room, transmitters, telecine room, dress- 
ing rooms, store, green room and monitor loft. 
Both buildings are clad externally with aluminium 
building sheet, on account of its insulating 
properties and resistance to corrosion. 

The studio is 50 ft. long, 36 ft. wide and 22 ft. 
high to the eaves (29 ft. to ridge). The alu- 
minium building sheet forming the walls and 
roof is further insulated by a l-in. layer of 
Fibreglass. This is sealed with a lining of 
Tentest fibre board, faced with Keyes-Hartmann 
egg-trays to give the essential soundproofing at 
the higher levels, while up to a height of 8 ft. 
the walls are lined with Tentest rabbit-warren 
boarding. 

The studio floor is of tongued and grooved 
boards covered with linoleum. A lighting gallery 
and catwalk, 14 ft. from the floor, extends round 
the four walls and also bridges the width of 
the studio at 12-ft. intervals. In the south wall 
of the studio are two pairs of acoustically- 
treated double doors for moving scenery. 

The administrative and control building is 
34 ft. long, 37 ft. wide and 14 ft. high to the 


The prefabricated tele- 
vision station at the 
Baghdad Trade Fair 
has been purchased by 
the Government of Iraq 
to give a regular service. 
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eaves (22 ft. to ridge). The control-room 
extends the full height of the structure and 
measures 194 ft. wide and 17 ft. long, and is the 
heart of the administrative block, whic! js 
planned on two floors. During the Br tish 
Trade Fair the upper storey was used <5 q 
monitor loft. Twelve large monitor scrvens 
projected through openings under the e: ves, 
shaded by a canvas sun-blind, to give the | :aqi 
public their first view of television. ‘This 
space, with an area of over 800 sq. ft., could 
however, be adapted easily for office use. 

One wall of the control-room consists of 
large double-glazed soundproof observation 
windows to the studio. The rear half of the 
room is raised to give the controller a clear 
view of the studio over the heads of the pro- 
gramme engineers. This platform is reached by 
steps from the well of the control-room. Access 
to the telecine room and transmitter rooi is 
through sliding doors and steps from the plat- 
form. Both rooms are 94 ft, wide and 15+ ft, 
long. 

Dressing rooms, with hand basins, showers 
and lavatories, are provided on the north side of 
the administrative building. The south side 
is divided into two, giving a store room 7} ft, 
wide by 154 ft. long, and a green-room of the 
same width but 17 ft. long. Approach to the 
second floor of the building and to the lighting 
gallery in the studio is by a staircase from the 
green-room. 

An essential feature of the station is the 40-ft. 
aluminium-alloy lattice mast which is 2 ft, 
square and weighs 14 cwt., a steel ball at the base 
registering the mast in position on the baseplate 
bolted to the ridge of the administrative building. 
The mast is held in position by four nylon guy 
ropes, attached to eye-plates 4 ft. from the top of 
the mast and to the four corners of the building. 
The electrical properties of the guy ropes obviate 
the use of insulators. 

The station was designed by Pye, Limited, 
the structural design, fabrication and erection 
being carried out by E. C. Payter and Company, 
Limited, Great Bridge, Tipton, Staffordshire. 
The consultant was Mr. F. Mortimer, Industrial 
Design and Development, 26 Albemarle-street, 
London, W.1. In addition to the designers, 
17 British firms contributed to the construction 
of this television station. The general con- 
tractors were George Wimpey and Company, 
Limited, Overseas Department, Kensington, 
London, W.8. 


x k * 


PARIS AIR DISPLAY 


The 21st Salon Internationale de I’ Aéronautique 
will be held in Paris at le Bourget Airport 
from June 10 to 19. Manufacturers of aircraft, 
engines and equipment will display their products 
on stands in a special building and each day there 
will be separate exhibition flights. On June 18, 


an international display of French and foreign 
prototypes and air-force formations will be given 
before guests invited by the organisers the Union 
Syndicate des Industries Aéronautiques. The 
display will be repeated on Sunday, June 19, 
for the public. 
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ENGINEERING April 8, 1955 


Labour Notes 


WAGES UP 7} PER CENT. 
LAST YEAR 


Preliminary figures compiled by the Treasury 
show that the total value of all goods and services 
produced in the United Kingdom during the 
year ended December 31, 1954, amounted to 
£15,543 millions, an increase of £840 millions 
on the total of £14,703 millions for the preceding 
ear. 

' Compared with that for 1953, this gross 
national product for 1954 was a rise of 5} per 
cent., of which about 14 per cent. was due to 
changes in price levels and 4 per cent. to a real 
increase in supplies. This real increase was 
substantially the same as that for 1953. 

Personal incomes rose as sharply in 1954 as 
they did in 1953; the increase in both cases 
being 6 per cent. on the level for the previous 
year. The total of personal incomes for each 
of these years amounted to £13,580 millions and 
£14,408 millions, respectively, against £12,788 
millions for 1952. 

Three-quarters of the increase of 6 per cent. 
during 1954 was accounted for by an advance of 
74 per cent. in the total amount of salaries and 
wages paid out during the year. This compared 
with an increase of 54 per cent. during 1953. 

Of the population’s total income from employ- 
ment during 1954, amounting to £10,200 millions, 
some £9,265 resulted from salaries and wages, 
£335 millions from pay in cash and kind to the 
Armed Forces, and £600 millions from employers’ 
contributions to national insurance and other 
objects. 


INCOME FROM STATE BENEFITS 


About four-fifths of the increase in salaries 
and wages during 1954 was actually spent, while 
the remaining one-fifth went in providing for 
increased income-tax and _national-insurance 
contributions, according to the Treasury’s 
report, which was published as a White Paper 
at the end of last month (Preliminary Estimates 
of National Income and Expenditure, 1948 to 
1954, Cmd. 9423, H.M.S.O., price 6d. net). 

Persons working for themselves, such as 
farmers and people in professional employment, 
earned a total of £1,670 millions in 1954, com- 
pared with £1,590 millions in the previous year, 

It is of more than passing interest to note that 
incomes derived during 1954 from national 
insurance benefits and other current grants from 
public authorities amounted to £1,017 millions, 
compared with a total gross income from rent, 
dividends and interest amounting to £1,521 
millions. 

Each pound of personal income was spent as 
follows: food, 5s. 4d.; drink and tobacco, 2s. 5d.; 
Tent, rates, light and fuel, Is. 11d.; household 
goods, Is. 3d.; clothing, 1s. 7d.; income tax, 
ls. 9d.; national insurance contributions, 9d.; 
motoring and travelling 1s. 2d.; and other 
items, 2s. 7d.; leaving a balance of 1s. 3d. for 
savings. 


COAL IN PLENTY 


The production of saleable coal and the need 
for keeping pace with increasing demands, both 
at home and overseas, were referred to at some 
length during the annual conference of represen- 
tative miners at Stafford on March 29. 

The chairman of the West Midlands Divisional 
Coal Board, Mr. I. W. Cumberbatch, told the 
delevates that there was an abundance of coal 
I tle district. He said that around Warwick 
féce) t drilling had proved the existence of a further 
five o six million tons to the North-West of the 
Nor Warwick Colliery. That discovery would 





extend the life of the colliery to about 25 years 
from the present time. 

In the Shropshire coalfield, a new borehole 
near Madeley Wood Colliery had indicated the 
presence of a seam containing about eight 
million tons. Another borehole in the same area, 
not far from Highley Colliery, had shown the 
existence of a further 15 million tons. 

At the same time, Mr. Cumberbatch empha- 
sised that the industry as a whole was not meeting 
the demands made upon it to the extent of 
something like 190,000 tons of coal a week. It 
should be more widely understood, he considered, 
that, although the average weekly rate of pro- 
duction had increased during the previous six 
weeks by 172,000 tons, consumption in the same 
period had risen by no less than 362,000 tons, 
due partly, no doubt, to weather conditions. 

Delegates representing about 50,000 mining 
employees in the West Midlands area were 
present at the conference. 


LAG IN PRODUCTION 

Saleable coal produced during the week ended 
March 26 amounted to 4,562,100 tons, of which 
4,402,000 tons were deep-mined and 160,100 
tons opencast. 

According to provisional statistics issued by the 
Ministry of Fuel and Power, this total was 
34,500 tons below that for the preceding week 
and some 67,000 tons less than the output for 
the corresponding week last year. 

During the first twelve weeks of this year, to 
March 26, about 54,059,300 tons of coal have 
been produced, of which 52,095,500 tons have 
been deep-mined and 1,963,800 tons opencast. 
This total represents a decline in output of 
1,142,700 tons compared with the corresponding 
weeks in 1954, when 55,202,000 tons, in all, 
were mined. 

Another aspect of the situation has been the 
heavy increase in the importation of supplies 
from abroad. These have risen from 167,900 
tons during the first eleven weeks of last year to 
2,234,600 tons for the first eleven weeks of this 
year. 

In view of this fall in production, the variation 
in the industry’s labour force between the two 
periods has been surprisingly small. The average 
total wage earners on colliery books for the first 
eleven weeks of this year were 708,100, against 
708,600 for the corresponding weeks of 1954. 
The numbers of miners at the coal-face during 
the same comparative periods were 290,500 
against 291,700. 


BOYS EMPLOYED UNDERGROUND 


The Government propose to give partial 
effect to a recommendation of the 36th Inter- 
national Labour Conference in 1953, which 
suggested that the underground employment in 
coal-mines of young persons under 16 years of 
age should be stopped. 

No prohibition on such employment is pro- 
vided by United Kingdom legislation at the 
present time, but the Minister of Fuel and Power 
has intimated that he intends shortly to make the 
necessary Order under the Mines and Quarries 
Act, 1954. 

This will mean that, from July 1, 1957, onwards 
no boy under 16 may be employed on under- 
ground work in collieries. An exception will 
be made whereby the Minister will be able to 
make regulations permitting boys to engage in 
certain activities underground for training 
purposes, in cases where the employers’ organ- 
isations and trade unions are in agreement. 

The Conference also recommended that boys 
between the ages of 16 and 18 should not be 
employed underground in coal-mines, except 
under conditions decided upon by the competent 
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Government authority after consulting both 
sides of the industry and that when taken 
underground for training purposes lads in this 
age group should be under the supervision of 
experienced persons. 

It is stated in a White Paper presented to 
Parliament by the Minister of Labour and 
National Service on March 30 (Cmd. 9422, 
H.M.S.O., price 4d. net) that the law and prac- 
tice in the United Kingdom conform with the 
conditions laid down by the Conference, except 
that permitted places of work are not directly 
prescribed. In the Government’s view, the 
existing system of medical examination provides 
all the safeguards required and no changes are 
proposed. 


EFFECT OF NOISE ON HEALTH 


Another recommendation by the Conference 
concerned measures for the protection of the 
health of workpeople at their places of employ- 
ment. 

The White Paper points out that the sugges- 
tions principally relate to technical measures 
for the control of health risks, the medical 
examination of employees in certain occupations, 
the notification of occupational diseases, and the 
provision of first-aid facilities. 

In the main, the Government state, existing 
regulations cover the Conference’s proposals. 
A suggestion that measures should be intro- 
duced to require employers to reduce harmful 
noise and vibrations in their establishments is 
accepted in principle, but the Government feel 
that existing knowledge on the subject is too 
limited to enable legislation to be devised. 


NON-INDUSTRIAL EMPLOYEES 


The most important reservation made by the 
Government in respect to the Conference’s 
proposals relates to recommendations about 
non-industrial employees. 

In this connection, the Government agree that 
legislation is limited in its nature and scope, and 
that it is ‘‘ not entirely in conformity ’’ with the 
terms of what the Conference suggested. They 
add, however, that preparations for more 
comprehensive legislation regarding non-indust- 
rial employees are now well advanced in Great 
Britain. The provisions of the Conference’s 
recommendations are being taken into account 
in the framing of this legislation. 

Conventions were adopted by the International 
Labour Conference of 1948, to restrict the 
employment of women and young people in. 
industry during the night. On this question, the 
White Paper states that existing permanent 
legislation in Great Britain conforms with the 
convention regarding women and to a large 
extent with that relating to young persons. 
At the same time, some relaxations are at 
present permitted under emergency regulations. 


WOMEN IN ENGINEERING GET MORE 


Applications by the unions catering for 
women employees in the engineering industry 
for higher wages for their members have been 
successful. 

After a meeting with representatives of the 
Engineering and Allied Employers’ National 
Federation on March 30, it was announced that 
offers by the Federation had been accepted. 
These will provide for an increase of 7s. 4d. a 
week in the basic rate for women manual 
workers aged 18 and above. There are to be 
proportionate increases for girls under 18. The 
increases will be ante-dated to March 14 last. 

The statement issued after the joint meeting 
declared that the Federation had rejected the 
unions’ claim for parity between women’s 
and men’s rates of pay in the industry. 
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NOTICES OF MEETINGS 


Aslib 
LONDO 


¥ = and Storage of Pictorial Material,” by C. H. 
Gibbs-Smith. Royal Society of Arts, John Adam-street, 


Adelphi, W.C.2. urs., April 14, 6 p.m. 
Association of Supervising Electrical Engineers 
BIRMINGHAM ’ 
Discussion on “ Photography.” Birmingham Branch. Bir- 
mingham Chamber of Commerce, 95 New-street, Birmingham. 
Wed., April 13, 7.15 p.m. 
BRADFORD 
** Electrification of Ashfield Textile Mills,” by A. Spencer. 
Bradford Branch. Midland Hotel, Bradford. Wed., April 13, 
7.30 p.m. 
YORK 


Film Evening. York Branch. Picture House Café, Coney- 
street, York. Wed., April 13, 7.15 p.m. 


British Institution of Radio Engineers 
LONDON 
Discussion on “ The B.B.C. Very-High-Frequency Sound 
Broadcasting Service,” opened by Dr. K. R. Sturley and 
F. T. Lett. London Section. London School of Hygiene 
rc Tropical Medicine, Keppel-street, W.C.1. Wed., April 13, 


GLAsGow 
Film Evening and Exhibition of Electronics Apparatus. 
Scottish Section. Institution of Engineers and Shipbuilders 
in Scotland, 39 Elmbank-crescent, 
April 14, 7 p.m. 

LIVERPOOL 
Annual General Meeting and Film Evening. Merseyside 


Glasgow, C.2. Thurs., 


Section. Riversdale Technical College, Riversdale-road, 
Liverpool, 19. aerts _ ril 21, 7 p.m. 
NEWCASTLE-UPON 


“* Manchester Giieaiee Electronic Computer,” by E. T. 


Warburton. Annual Meeting. North-Eastern Section. 
Neville Hall, Westgate-road, Newcastle-upon-Tyne. Wed., 
April 13, 6 p.m. 
Chemical Society 
MANCHESTER 


One-Day Symposium on “ Organo-Metallic Compounds.” 
Speakers to include Professor K. Siegler, Dr. E. A. Braud, 
Professor E. Coates, Dr. J. Chatt, Dr. F. G. Mann and 
Dr. M. C. Whiting. Chemistry Lecture Theatre, The Univer- 
sity, Manchester. Thurs., April 21, 10.30 a.m. and 2.30 p.m. 
ST. ANDREWS 
* Polymerisation of the Vinyl Ethers,” by Professor D. D. 
Eley. St. Andrews and Dundee Branch. Chemistry Depart- 
ment, The University, St. Andrews. Fri., April 15, 5.15. p.m. 


Engineers’ Guild 


LONDON 
“Interplanetary Travel,” by Dr. G. S. Brosan. Metro- 
politan Branch. Caxton Hall, Westminster, S.W.1. Thurs., 


April 14, 6 p.m. 
Illuminating Engineering Society 


LONDON 
* Electro-Luminescence,”” by H. C. Bate and J. N. Bowtell. 


Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. Tues., April 19, 6 p.m 
BIRMINGHAM 


The Design and Application of Flameproof Lighting Equip- 


ment,” by D. A. Strachan. Birmingham Centre. Regent 
House, st. Phillip’s-place, Colmore-row, Birmingham. Fri., 
April 22, p.m. 

BRISTOL 
Annual General Meeting. Bath and Bristol Centre. Royal 
Hotel, Bristol. Fri., April 22, 6.15 p.m. 

LIVERPOOL 
*“*Modern Developments in Discharge Lighting,” by H. G. 


Jenkins. Liverpool Centre. Liverpool Engineering Society, 
9 The Temple, 24 Dale-street, Liverpool. Tues., April 19, 
6.30 =. 

MANCHESTER 
“ Television-Studio Lighting, ‘s D. C. Lightbody. Man- 
chester Centre. Offices a North-Western Electricity 
Board, Town Hall, Sannahionter. Thurs., April 14, 6 p.m. 


Incorporated Plant Engineers 
BIRMINGHAM 
Discussion on “ Fuel Injection and est of Excavators.” 
Birmingham Branch. Imperial Hot Birmingham. Fri., 
April 15, 7.30 p.m. 
DUNDEE 
“The Factories Acts, 1937 and 1948, as They Affect the 
Plant Engineer,” by R. E. Griffith. Dundee Branch. Mathers 
Hotel, Dundee. Mon., April 18, 7.30 p.m. 
GLASGOW 
“ Industrial Electrical Installations,” by F. Jones. Glasgow 
Branch. Scottish Building Centre, 425-427 Sauchiehall- 
street, Glasgow. Wed., April 20, 7 p.m. 
MANCHESTER 
“Care and Maintenance of Internal-Combustion and Light 


a = by F. N. Warmisham. Manchester Branch. 
gineers’ Club, Manchester. Tues., April 12, 7.15 p.m. 
NEWCASTLE-UPON -TY NE 


Film Eyening. North-East Branch. Roadway House, Oxford- 

street, Newcastle-upon-Tyne. Thurs., April 14, 7 p.m. 
NOTTINGHAM 

Film Evening. East Midlands Branch. Adult Education 


em Shakespeare-street, Nottingham. Wed., April 13, 
p.m. 

Institute of British Foundrymen 
COVENTRY 


Annual General Meeting and Film Evening. Coventry 


Section. Technical College, Coventry. Tues., April 19, 
7.30 p.m. 
LUTON 
“ Non-Ferrous Castings,” by H. Thompson. Bedfordshire 
and Hertfordshire Section. Town. Halil, Luton. Thurs., 
April 14, 7.30 p.m. 
Institute of Fuel 


MANCHESTER 
Annual General Meetin, North-Western Section. Engineers’ 


anchester. Wed., April 20, 2.15 p.m. 


E 
Address by the Institute President, Dr. W. Idris Jones. North- 
+ Section. King’s College, Newcastle-upon-Tyne, 
Mon., April 11, 6.30 p.m. 
NOTTINGHAM 
“ Nuclear Power,” by Professor J. Rotblat. Annual General 
Meeting. East Midland Section. as Board’s Showrooms, 
Nottingham. Thurs., April 21, 6.15 p.m. 


Institute of Metals 
LONDON 


Annual General Meeting, 6 p.m. Discussion on “ Recent 
Developments in Special Machining Techniques,” 6.30 p.m. 
London Local Section. Thurs., April 14. 


Institute of Petroleum 
LONDON 


“Refining Methods for Maximising Middle Distillate Pro- 
duction,” by L. S. Bonnell. Wed., April 13, 5.30 p.m. 


Institute of Road Transport Engineers 
LONDON 
“*Gas Turbines and Their Application to Road Transport,” 
by A. Enticknap. Royal Society of Arts, John Adam-street, 
Adelphi, W.C.2. Thurs., April 21, 6.30 p.m. 
BIRMINGHAM 
Annual General Meeting. Midlands Centre. Crown Inn, 
Broad-street, Birmingham. Tues., April 19, 7.30 p.m. 
CARDIFF 
Discussion on “ Ford Diesel Engines.”” South Wales Group. 
South Wales er of Engineers, Park-place, Cardiff. 
Thurs., April 14, 7 
LEEDS 
Annual General Meeting. Yorkshire Centre. Hotel Metro- 
pole, King-street, Leeds, 1. Thurs., April 14, 7.30 p.m. 
WIGAN 


Annual General Meeting. North-Western Centre. Minorca 
Restaurant, Wigan. Wed., April 13, 7.30 p.m. 
Institute of Welding 
LONDON 
Debate: ‘“‘ That Welders Should be Certified.” Annual 


General Meeting. South London Branch. Lighting Service 
Bureau, 2 Savoy-hill, W.C.2. Thurs., April 14, 6.30 p.m. 
NEWCASTLE-UPON-TYNE 
“ The Economic Proportion of Welding in Shipbuilding,” by 
W. R. Mellanby. North-Eastern (Tyneside) Branch. Neville 
ee Westgate-road, Newcastle-upon-Tyne. Thurs., April 14, 
p.m. 
SHEFFIELD 
Annual General Meeting and Film Evening. Sheffield 
Branch. Grand Hotel, Sheffield. Fri., April 15, 7.15 p.m. 
SLOUGH 
Annual General Meeting. Slough Section. Community 
Centre, Farnham-road, Slough. Tues., April 12, 7.30 p.m. 
SOUTHSEA 
Annual General Meeting and Film Evening. Portsmouth 
— Royal Beach Hotel, Southsea. Thurs., April 14, 
p.m 


Be Deen of British Agricultural Engineers 
L 


bs Oe Merits of Air and Water Cooling for Tractor 

Engines,” by H. Meyer. Institution of Electrical Engineers, 

a 9 ye Victoria-embankment, W.C.2. Tues., April 19, 
15 p.m. 


Institution of Chemical Engineers 
BIRMINGHAM 
“* Law and Management for the Chemical Engineer.”’. Annual 
Symposium of the Midland Graduates’ and Students’ Section. 
The University, Edgbaston, Birmingham. Fri., April 15, 
9.30 a.m. and 2.30 p.m. (Registration fee 7s. 6d. for other than 
members of the section.) 
CHESTER 
** Engineering in Chemical Plants,” by O. W. Murray. North- 
Western Branch. Grosvenor Hotel, Chester. Wed., April 13, 
p.m 
MANCHESTER 
** Researches into Factors Affecting the Performance of Electro- 
Precipitators,””’ by J. R. A. Lakey and W. Bostock. North- 
Western Branch. College of Technology, Sackville-street, 
Manchester. Sat., April 16, 3 p.m. 


Institution of Civil Engineers 
LONDON 


* Reconstruction of Quays on the River Great Ouse at King’s 


Lynn,” by D. Buck. Maritime Engineering Division. 
Tues., April 19, 5.30 p.m. 
BIRMINGHAM 


“Model Experiments on the Storm of 1953 in the Thames 
Estuary and the Reduction of Future Surges,” by Sir Claude 


Inglis and F. H. Allen. Midlands Association. James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
Thurs., April 14, 6 p.m. 

HULL 


“ Reconstruction of No. 12 Quay, King George Dock, Hull,” 
by C. J. Frank. Annual meral Meeting. Yorkshire 
Association. Offices of the Yorkshire Electricity Board, 
Ferensway, Hull. Wed., April 13, 6.15 p.m. 


The address and telephone number of the headquarters of each institution are given below. 
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MANCHESTER 
“* Present Situation on Retaining Wall Design,” by Dr. P. Ww. 
Rowe. North Western Association. Engineers’ Club, “Ibert. 
square, Manchester. Thurs., April 14, 6.30 p.m. 


Institution of Electri 
seni ion 0 ical Engineers 


“* Installation of Metal-Sheathed Cables on Spaced Sup; orts,” 
Pan W. Holttum. Utilization Section. Thurs., Apr 14, 
0 p.m. 
Discussion on “ Domestic Circuits and expr Devices” 
opened by H. W. Swann. Mon., April 18, 5.30 p 
Discussion on “ The Measurement of Impulse Voltag S and 
Currents, with Special Reference to the Testing of § 
Diverters,” opened by R. Davis. Measurements S$ ction, 
Tues., April 19, 5.30 p.m. 
NEWCASTLE-UPON-TYNE 
Annual General Meeting and Conversazione. North-Eastern 
Centre. Royal _— Hotel, Newcastle-upon-Tyne. Mon., 
April .. 6.15 p 
PORTSM uTH? 
ps rt Developments in Atomic Energy,” by Dr. T. B, 
Allibone. Annual General Meeting. 1. Centre, 
Chamber of Commerce, 46 Commercial-road, Portsmouth, 
Wed., April 13, 6.30 p.m. 


Institution of Engineers and Shipbuilders in Scotiand 
GLASGOW 

““Measurement of Ship Screws,” by A. Silverleaf and H. ¢, 

Garlick. -Annual General Meeting. Tues., April 19, 7.30 p.m, 


Institution of Locomotive Engineers 
LONDON 
“Operation and Running Maintenance of Locomotives on 
the Nigerian Railways,” by F . Jaekel. Institution of 
Mechanical Engineers, 1 Birdcage-walk, St. James’s Park, 
S.W.1. Wed., April 20, 5.30 p.m. 


Institution of Mechanical Engineers 
LONDON 
“Surface Examination by Reflection Electron Microscopy,” 
by Dr. J.S. Halliday. Industrial Administration and Engineer- 
ing Production Group. Fri., April 15, 5.30 p.m. 
* Fuel Consumption and the Speed of Rail Transport,” by 
A. Gilmour; and “ The Pilot Gas-Turbine Locomotive of 
the Régie Nationale des Usines Renault,” by F. L. Picard, 
Steam Group. Fri., April 22, 5.30 p.m. 
MANCHESTER 
‘ Analysis and Presentation of Service Records,” by A. T, 
Wilford. North-Western A. D. Centre. Offices of Leyland 
Ltd., Manchester. Mon., April 18, 7.15 p.m. 


Institution of Production Engineers 


DERBY 
“ Birth of a Process: Production of Synthetic Alcohol,” by 
H. E. B. Young. yet — Irongates Hotel, Irongate, 


Derby. Mon., April 18,7 


Institution of Railway Signal Engineers 
LONDON 
Annual General Meeting. Institution of Electrical Engineers, 
ar -place, Victoria-embankment, W.C.2. Wed., April 13, 
p.m 


Institution of the Rubber Industry 

LONDON 

Annual General Meeting. London Section. 

place, W.1. Tues., April 12, 6.30 p.m 
PRESTON 

Annual General Meeting and Film Evening. Preston Section. 

Bull and Royal Hotel, Church-street, Preston. Thurs., 

April 14, 7.15 p.m. 


Junior Institution of Engineers 


26 Portland- 


LONDON 
“* Design of, Materials Used in, and Manufacture of Pick 
— for Pneumatic Picks,” by C. Hutchinson. Fri., April 15, 
p.m. 


Liverpool Metallurgical Society 
LIVERPOOL 
** Materials Resistant to Creep at High Temperatures,” by 
A. W.. Franklin. Annual General Meeting. Liverpool 
Engineering Society, 9 a Temple, 24 Dale-street, Liverpool. 
Thurs., April 14,.7 p 


hentia Society 
LONDON 


“* Windmills in Kent,” by Rex Wailes, Peter Davies and John 
Russell. Wed., April 13, 5.30 p.m 


Royal Aeronautical Society 
GLASGOW 


*“* Mixed Power in Modern Aircraft,” by M. J. Brennan. 
Glasgow Branch. Royal Technical College,Glasgow. Thurs., 
April 14, 7.30 p.m. 


West of Scotland Iron and Steel Institute 
GLASGO 
* Recent - _ in Refractories and Their Effect on 
Steelmaking,” by H. Parnham. Fri., April 15, 6.45 p.m. 


Meetings 


in the headquarters town are held there unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


Aslib, 4 Palace-gate, London, W.8. (WEStern 6321.) 

Association of Supervising Electrical Engineers, 23 Bloomsbury- 
square, London, W.C.1. (LANgham 5927.) 

British Institution of Radio Engineers, 9 Bedford-square, 
London, W.C.1. (MUSeum 1901.) 

Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) 

Engineers’ Guild, 78 Buckingham-gate, London, S.W.1. (ABBey 
7315. 

Illuminating Engineering Society, 32 Victoria-street, London, 
S.W.1. (ABBey 5215.) 

Incorporated Plant Engineers, 48 Drury-lane, Solihull, 
mingham. (Solihull 3021.) 

Institute of British Foundrymen, St. John Street Chambers, 
Deansgate, Manchester 3. . (Blackfriars 6178.) 

Institute of Fuel, 18 Devonshire-street, Portland-place, London, 

ge are 7124.) 

Institute of Metals, 4 Grosvenor-gardens, S.W.1. 
(SLOane 6233.) 

Institute of Petroleum, Manson House, 26 Portland-place, 
London, W.1. (LANgham 2250.) 

Institute of Road Transport Engineers, 
London, S.W.1.  (ABBey 6248.) 

Institute of Welding, 2 Buckingham Palace-gardens, London, 

S.W.1. (SLOane 9851.) 

oh of British Agricultural Engineers, 24 Portland-place, 

London, W.1. (LANgham 3394.) 


Bir- 


London, 


69 Victoria-street, 


Institution of Chemical Engineers, 56 Victoria-street, London, 
S.W (VICtoria 6161.) 

Institution of Civil Engineers, Great George-street, 
S.W.1t. (WHItehall 4577.) 

Institution of Electrical Engineers, Sepor-sinos, Victoria-embank- 
ment, London, W.C.2. (TEMple Bar 7676, .) 

Institution of Engi s and Shipbuilders in Scotland, 39 Elm- 
bank-crescent, Glasgow, C.2. (Central 5181.) 

Institution of Locomotive Engineers, 28 Victoria-street, London, 
S.W.1. (ABBey 6672.) 

Institution of Mechanical Engineers, 1 Birdcage-walk, St. James’s 
Park, London, S.W.1. (WHItehall 7476.) 

Institution of Production Engineers, 10 Chesterfield-street, 

ndon (GROsvenor 5254.) 

Institution of Railway Signal Engineers, Euston House, Eversholt- 
street, London, N.W. 

Institution of the Rubber Industry, 12 Whitehall, 
S.W.1. (WHitehall 5012.) 

Junior Institution of Engineers, oer ys House, 14 Rochester-row, 
London, S.W.1. (VICtoria 0786.) 
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